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(54) Title: ANTIBODY MODIFICATION METHOD FOR PURIFYING BISPECIFIC ANTIBODY 
(54) ftWO)^: ^»WJItttt(**lll«-r*fctoa)ft(****flt 

(57) Abstract: A method of efficiently purifying a bispecific antibody with the use of a chromatographic column which comprises 
modifying an amino acid occurring on the variable region surface of two kinds of antibodies constituting the bispecific antibody, 
thereby introducing a difference in isoelectric point between the H-chains of these two antibodies, and using this dilference in iso- 
electric point. A method of efficiently purifying a bispecific antibody with the use of a chromatographic column which comprises 
integrating individual antigen-binding sites (heavy chain variable regions) into the constant regions of antibodies having different 
isoelectric points and expressing these antibodies at the same time. 
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[0003] 



[oooi] ^mmn, ^mm^m^mu-r^t^^mk^m, m^mw^m^- 



Steffi 



[0002] tfifcmktp-e<D2cfeW:&M<, iiH^fflt)^ N ^V^^^E^p B B^bTaS^nTV> 
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ZfyD— (Phage library) f^blffiU £*b(-> — ^^H#I(DCH3M^t-#&-r5T^ 

[0004] L^LfttfSk, HlS^n^V^— (Dfcfe^Knobs-into-holesg^ffMV^c^^^ 
, ##fr^CS£3, ^#W^^4^^$tLfcJ:5^Knobs-into-holesii#f^J:oT@^ 

T, -m^tt^ft^M^Sfcfem, *iiL|«(##f^^3, ##ff»4) 

, A^^^^V^— , AiBi^fn^^-, B#t*^V^— 3*1 : 2: 
[0005] E^n^p^Bat^^/KD^n-v-h^^— ^J;65>gf(-*5V^T, AlSBi^^n^V 

W3A§t^mouse IgG2a, B^^rat IgG2b£r'f£ffiL, mouse IgG2a^rat IgG2bO^-H 
il^xt-^Sprotein A— <D^V vl^JfflU protein A/i^O^ttlpH^ 

nybn- ^-f&^tx\ AmBm^^^^—^mm-r^mm^nx^^ 
&AmBm^v^^~% / MtT'Z>^tnx%^^fctb, mmnmizztiZo 

[0006] ##f^^6^«i^7K+BS^ffl^P^h^^-^fflV^cAilBil^n^V^^- 
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^ItSH'^fe^^^tlTV^;^ Anti-CD3 mouse IgG2atanti-CD19 mouse Ig 

[0007] ##f^S£7(^Thiophilic affinity^n^h^^— ^ V ^cA^Bil^^n^V^ 
— ^ftM-T^^^^^^TV^^, mouse IgGl^rat IgG2a£rffll\ -£:<7)fc^i^R 

[0008] ##|^^8^^M^ffiV^cT^^^— ^nvb^77>f- tfS^R^SiiVCV^ 

m^mmi,tcTy^^^^h^yy^—^m^^t^mm'^h^ 0 tot, r 

[0009] ^(7)J;5^— S#Stt^#WAiM^xn^-f^— )»^^PSb^7c|5Hrt-eU^> 
#fF»9) > W^^Ia^J<7)*V^fci1-TA|iB^^^^V^-^E^p B pi:bTf^ 



WO 2007/114325 



4 



PCT/JP2007/057058 



[0010] #f^»l:H^^^96/27011^ 

##I^F^fS^l : Marvin JS,Soj;t^ Zhu Z.5F, rRecombinant approaches to IgG-like bis 
pecific antibodies.] , Acta Pharmacol Sin., 2005^-Jun, Vol. 26(6), p. 649-58. 
##l^jtfe2 : Segal DM £>^\ Current Opinion in Immunology, 1999^, Vol.11, p. 5 
58-562. 

^#fF;£j^3 : Merchant AM, ^6^H\ TAn efficient route to human bispecific IgG. 
J, Nat Biotechnol., 1998^Jul, Vol. 16(7), p. 677-81. 

^N#f^^S^4 : Carter P.^f , TBispecific human IgG by design. J , J Immunol Methods. 
, 2001^Feb 1, Vol.248(l-2), p.7-15. 

##ff ^S£5 : Lindhofer H, ^3^^|t\ Preferential species-restricted heavy/light c 
hain pairing in rat /mouse quadromas. Implications for a single-step purification of bi 
specific antibodies.], J Immunol., 1995^Jul 1, Vol. 155(1), p. 219-25. 
^^f^F^S^6 : Manzke O, ^f3^r^, TSingle-step purification of bispecific monoclon 
al antibodies for immunotherapeutic use by hydrophobic interaction chromatography 
.J , J Immunol Methods., 1997^0ct 13, Vol.208(l), p. 65-73. 

^#f^F^S^7 : Kreutz FT, ^2^HF, r Efficient bispecific monoclonal antibody purific 
ation using gradient thiophilic affinity chromatography.], J Chromatogr B Biomed Sc 
i Appl., 1998^Sep 4, Vol.714(2), p. 161-70. 

^#f^F^iS^8 : Gupta S, ^oit^Suresh M.^IF, r Affinity chromatography and co-chro 
matography of bispecific monoclonal antibody immunoconjugates. J , J Biochem Bioph 
ys Methods. , 2002^May 31, Vol.51(3), p.203-16. Review. 

4¥^^^C^k9 : Carl Branden^lF, Introduction to Protein Structure 2nd edition, Newto 
n Press. 

[0011] *^BI§ter©J;5*^ S n M^M^M 
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[0012] ^mm^-hn, nm^mn^^mmx^t^mm^mwijimm^^ 



[ooi3] *:<Dffim, xm^m^^m^T^nm^m^m^mMm^mm^ 
mAu mm^m^mmi^x, xmrnm^i^^^h^x^-^^xm 



[0014] ^mu^mm^-h^ feM(D~mmmkm^Km^f£?v~^Y?"77^—zi 



[0015] ^tc^mm^-h^ -m&m&fofc&ffi&tt2mm<DHm<DM%nfflz.Mvx, 



[0016] ?v^h^97j~%9J>>%^^^bX&^mzmM^&fcfo(Dffifc-^ 
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[2] Ig(a) <D$t$£&K %$l<D7$y^<?-V(D*^mi£, W>2(D^)^y°^-Y(D^ 

ta^io^y^^raj;^ma^2o^y^^K^s^ti ; enf^^3^^y^^K 

[5] tu|E^l©^y^^KfeJ;t/tulE02cD#y^^K^5m^^S"^^tf C 
[6] MfB|ll(D7Ky^^K^j;^B2cD^y-<^K(^m5fi^^SfI^^ 

[10] mi^y^°^K^J:lJ ? m2(D^y^^K^O#M#S't4^f^lt^ 

(a)^i(D^ o y^ o ^-Ki^2(D^ o y^ o ^-K(D#«^^^o<j;5^, ^i(7)^ 0 y-< 
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[11] X5g(a)©afe^s, g?i<D^y^w<D*^#:MK ^2w^y^^Ko* 

[10] tdlEtt©^, 
[10]^fStt(D^fe, 

t^S^Sr^i-S [12] ^fEicCD^iU 

[14] tfjfS^l(D^y^^K^J:I>WB^2(D7Ky^^K^sfi^^^^^tp 

[10] ~ [13] <D\,>-T^lW^SM<D^m. 

[15] tu|B^l<D7Ky^^K^it>^2C07Ky-<^K(^^tLSM^^SIS^^ 
KWZ^n&<Dg&ZS.mi£ftffi$VbZ [14] ^fEfcGD^f&U 
[16] tulE#«^om^^m^^S^^IgGl^IgG4, Xl-Z, IgGiagG2-Cfe5[l 
5] fc%EM<Djjm, 

[17] mm&m&mvmmK -m#mt»f*-efea cio] ^ib*©^&, 
[is] [io] i-tm(D^m^^mm^^n^^m^mf±m^mm^m, 

[19] [18] ^IHife(D^^J;(9S^ti5#m#mttin:ft:> 

, mi^*°y^^K^5mii^^w^^^/^c«mi«^^w^'a^-, tin 

BT^M^^*3itSKabat^-^/^y^^J;5l0fi, 12ffi, 23f&, 39{i, 43-f£33<£tfl05 
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203{£, 214#U 217{i, 233{i£, 268fi N 274{£, 276{il n 297{il, 355^ 392fVzU 

[21] ^2(Z)7Ky-<^K^fi^BT^^j;^ / /^fc«fi^^S^»^^, 
37{±, 196fi, 203fi, 214fi N 217fi, 233{i, 268fi, 274-fi, 276fi N 297fi, 355{i, 3 

^/mmmfDm^fr^K £xt<d ( a ) (to v ^-r tt^^p^^sr^y^ 
as^^^^^s [20] \zmm<D^mmmm.Vf-. 

(a) W^|(E)J^7^l(D) ; 

(b) yvV(K), X/^^(RK fcv^vMH), 

[23] ^KD7Ky^ o ^Kt^2^ o y^°^K®^m^^7jSfc^ N ^kdjku^^-k 

[24] tulEBl^^y^^K^J;t5tulHB2<D7}<y^^K^5S^Hr^^^£ f 

[23] ^|E«c(7)^fi#mt«#:, 

IE^i<z)^y^^K^J;i^WE^2^^y^^K«^^m3(7)^y^ 0 ^K 

t&mfo%Mj%-tZ> [24] ^IE«c^#M#S't4^f*, 

[26] ttilEBl^^y^^K^J;t5tulEB2<D7}<y^^K^5S^^^^^£f 
[23] ~ [25] (DV ^^7J^liI^IE«c(0#fi#mt4feif*> 
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[27] mfc$5i<Dtfy^^v&£xf$g2(Dtfy^^wz.&ifazmmi£ftffl&& 

[28] mmmn&<Dmt£&MmfeftWii&&lgGlblgG4, Xtt, IgGiagG2"C?feS[2 

[29] mm&Mftm&tfcmK ~mmm>m>w-~?ibz> [23] ^is«co#m#stt 

[30] [23]~[29]OV^^^l^^fE^cD#m#mtffif*^<i^m^W(-f^ 
[31] [23]-[29](DV^^^l^^SE«(D#m#mf»f*^«J^i-5^y^ 0 ^ 

[32] C31]^|B4fe©^rBfeSr^ri"S#^3HDlia, 

[33] [32] ^mm<Dm^m^mm-r^x.m, m&mmm^v^y^&iE} 

JRi-SxmSrg-tp [23] ~ [29] cov ^1*ttd=»l^^lB*fe©#S#^ttirL^3Kat*' 

[34] ^l^sKU^^KO *T^Wc#^T© (al) ~ (a7) ©l^Tn^fE*©?^ 
/^IB^feft^ ^2©^°y^ 0 ^K©^M^^T©(bl)~(b3)©V^-f^^C 

) ^fEic©r^7^IB^J^^^5[25] ic|3gc(D#m#^t4fei#:: 

(al)ia?IJ#-^:7 

(a2)Ifi^[J#-5§-:8 

(a3)|B^J#-^:9 

(a4)gB^J#-^-:10 

(a5)BB?!|##:ll 

(a6)ga^iJ#-^-:12 

(a7)ia^J#-^:13 

(bl)iaM##:14 

(b2)ga^lj#^-:15 

(b3)ga^lJ#-^-:16 
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(cl)BE#l##:17 
(c2)SE^iJ#-^-:18 

[35] mi^v^y°^V(D^mMmm^m^:ii^um(DT^/mmm^h^ 

(Dm^f^Y<D RT^^*SSB^I##: l7»;i|E*fe©r^/B6Sa^Id^J&5 [34] fcfE 

[36] ^1(D/Ky-<^K<Z) bJ^^^@s^iJ#-^: l2fclE^<P75/Iie^ia>bft9 
, Ji2<7)^y^:7W<Z)^ft:l^^^ ^3 

[37] ^10^y^^K^<t^20^y^^K^tHgG4^^Srg-^, ^3 
©atfy^TWtfSfcr- k ^^^-atf [34]~[36]<Z)V^^>13S^fS*Sc»#fi 

[0017] [|2l]fcMb— S#MttSrL^(tMb\69(hA69a)/ fcMbB26 (hB26-F123e4)/fcWfcBB 
A (hAL-F123j4) ) ©liffitttol ^fFULfc^^t 0t*5 o 

[IH2]tMbA69-H^ Bl^^(hA69a) £fcMt:BBA(hAL-F123j4) :fc5cfct^fcMfchB26- 
H#l Rl^M^(hB26-F123e4) £fcMfcBBA(hAL-F123j4) ^t^Ltfelfr^fy^ 

EA et al. 1991. Sequences of Proteins of Immunological Interest. NIH) ^r^ffi \jfc 



[H3]*^^^J;I^W^^^^e»L7ctMbA69^f#^V^— ^*B«ioj;t)« 
[H4]^I^fgJ^^2ic^LfctMt:A69fet^^V-^— &m^TtfH*>'$e&?V"*rb 



WO 2007/114325 



11 



PCT/JP2007/057058 



[H7] pjmmi& (CDR) £S»bfcfcMbA69^f**^V^-£rffi V >T#«^C«^C^c 

mfc£&ftffi%mmvtcffi$k&^-rmMx&z> 0 ^<d^^ m&m^m^tkm 

L.X/^h*<D&W}&WM£fofc 0 

tor IXa^^i-5*S^ttSrf¥ffibfc^mSr^-rill^fc5 0 M^H^ *2«»£rL 

[|2l9]^B§:^^#:<bb-C N tMbA69-H#l-Cfe6hA69a, £MkB26-H#|-e&§hB26-Fl 
23e4^tb^BBA-L^-efc§hAL-F123j4^V^Tf^Lrh7feQ^^(DtMb— 

xmmi,fc 0 

[01O]tMbA69-H#I»E^^f$-Cfe5hA69-PFi:tMbB26-H^»^:^f*-efe5hA26 
-PF^tMbBBA-L^^fe5hAL-s8^V^T{^bfcth^b— M^^ttPFfei^cD^ 

^^m^n-^h^^— frffi%mmis±®i$k%;^-$-mx&z> 0 m©^*, -ft 

^— fi#mtffifW^^;^jif U hA69-PF z^^V-e— , fch 
te— fi4#^4PFfci#\ hB26-PF ^^V-^— (DjHI^3^:(Dt 0 — ^^LT^mUfc 0 
[0 1 Hit Mb/ct Mt^A69^ft:-PF^^V^^- #3 MbB26-PF^#:^^V 

— , wt^mmm^PFm^m^^x^mMmu^mK^^jf^mmvfc^^ 



WO 2007/114325 



12 



PCT/JP2007/057058 



'fe&Wmisfcffi^k&^'rmXh&o fNffi©*^ H#t^SiS^-knobs-into-holes 

M-l^f£/IgG4^fcMbPM-l^#:*f§^{£, CtttMbPM-lfeif^MB B n (bulk) £r 
[g|17]^^m^7h*^, IgG2^, IgG4{btHbPM-l^#:^V^TP#-f^-^ 

w-kktm^x\f—?<D&m&mn^t^ 

imi8m&^ igG2ik&£mgGMkWkPM-im$(D^n^n(D^mmmk(Dm 

H^^tHkPM-1^7L#:/IgG2{btb^PM-l^Lf*(D|a^^^-i± N 7fc3fe^fcMfcP 
M-l^#:/IgG4^tMbPM-l^Lf*(D|l^^^-&^*oV > >T > 

/ / IgG2^tMbPM-lfei#:*^5afei#: N BfS^&^fcMfcPM-l^ffc/IgG^fcfcMfcP 
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— , ^5£^tMbPM-l/IgG4^tMbPM-l^:/y;yK^f^ IgG4{btMbPM-l^f* 
— , ^3£^/IgG4^btMbPM-l^^>;/K}7Lf£, IgG4^tMbPM-l^#:^^V^ 

fkfr&Ptfh c«^E«t^fbPM-l/ / IgG4{kt^{bPM-l^^^^y^^^^#:^^lJ^-^ 

D^IgG4^tMbPM-lfetf$^-5lilf^^-1* 0 

[S22]^^^^^a^h^^-^Mb7t*^th^PM-l^#:^^V^ 
^Bfe^tMkPM-l/IgG4fktMbPM-l/^^y^Kfeif$, IgG4^tMbPM-lfeif$ 

, \^Tn<Dm^hwtPM-imm^tm^(D^wm^^f'o A^j^B^hg 

pl30^g^,BaF3*BJ}a^, J;t^D«tbgpl30/ / tHL-6g^#:*^JaBaF3^^^^ 
^"To H^L (•) «tM^PM-lfeif*)|tMp B p (bulk) , e ra^ (□) «*afe^tMbPM-l 
SH^I ( A) «IgG4fttMbPM-l^C#: > X te^&^fcMfcPM-l/IgG4>ffcfcMb 

PM-i^-tvy-zh^f^^-r, 

[0018] ^-f^BJ«> #S#Stt*ft^Sr$Stati-Sfe«>©^3fe^^feS:Ji^-r5o « 
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~ ( c ) ©is^ttfM^ife-c&s, 
[0019] ^im-^tts^y^^ra*, ilit, lor^/^SJt^iiwft^^r-ra^ 0 

[0020] ^K(^*5V>-CWy^^K<^^«^iC^So<jt(i, 2S^_h(7)7Ky^y 0 ^K 

[0021] MP^«PJ!tt, ||l(D^y^^K^iI>^2(D^y^^K^tf#fi#mffi^ 
(a) ^lcD^y^<^Ki^2CO/Ky-<7 P ^KCO#«^cD^o.5^_b > £?£L<«0.7 
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[0022] ^tc^mmi-i, ^mm^mfrw.*mm^ttfc<Dfc$mcM^m%m&-rz> 0 

~ (c) (7)X@^t?»M^feT&So 

(b) tew^MTO^m-rs £5 fcj#nu 

[0023] &*5, iifSM^fet-J;^«^i-SXfM^tP#a#mtt^#:©^^fet>^ 
[0024] «K^£3tf31M«:, MS> ilS^^-^n-^^(^A)^^ 

HS^zgA^tiSo l£-<^-<hb-m, ^Ab^^^^^^i-5^©T-fettfi 

^bT«pBluescript^<^— (Stratagene}±M) ^tfW^U/^ rf?I£(DS^ 

-^ut«, s^t^ i#»?»f*K ^w^rt-e^y-^^K^m-r 

(7°n^m±M) > AJJI^Tfc^ pET-^^— (lnvitrogeni±M) , ig^BUS"? 



WO 2007/114325 16 PCT/JP2007/057058 

£>tLfc£pME18S-FL3^<^— (GenBank Accession No. AB009864) , ^%dUW-X&> 
fl«pME18S^^— (Mol Cell Biol. 8:466-472(1988)) ft£f;&50£LV\, ^2$— ^ 

J^^<£^tT5^^/^7 5 cj r <5 (Current protocols in Molecular Biology edit. Ausubel et al. 
(1987) Publish. John Wiley & Sons. Section 11.4-11. 11) 0 

[0025] ±mm^m^t\^xnm^mm^<, nm^jt^xm^^m^Mm^m^^n 

T^^/V^/VX) s g ffeM (00 : Kny^9S2, ^^°K^^SF9) , (0!l : C 

HO, COS, HeLa, C127, 3T3, BHK, HEK293, Bowes ^yj— ^MM) #5 X^JW^'M 

^jfcJSt^, fl^^/I^^JLfefe (Current protocols in Molecular Biology edit. Ausubel e 
t al. (1987) Publish. John Wiley & Sons. Section 9.1-9.9) N U^rc^v-g^^, 

[0026] m^mmz&\,^xm^vtc7$y^^v%'hi&fo(Dpim^ m^mmm^ -tt- 

[0027] ±mm^m^n^mmm^m^(^v^y°^)(DiM]m^ ^mm^v^ 
[oo28] mn:^mmmmm>h^mm(D^v^ o ^v^m^vmm-r^^ sir^ 

[0029] *7h^K«, *^PJ^#M#mtt^f* N :fc<£tmi£lft^f^£fr3&#£r^t? 

m^(»j)i-w« 0 
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[0030] ^mm^^^xmmm^zmt^ mm. mm<Dmm^<i^ps, s>sv^r±ttac- 

&m<Dftit><Dm : m&w5 0 
[oo3i] Tfcftw&mwi&j&ton. mm^^^^mxmMit-r^t^mx^, m 

&mm, #*3!k m&ffl, ^t^/K rshsu ^^^mm^^t, 

[0032] m^(Df^(DmMu^m^^mm^7K(D^^^^m^^xmm(DmMM 
mi^^x^-r^t^x^ 0 

h80(TMh HCO-50^)Sr#ffiL"Cb«fcV\ 

[0034] m^mt^xn^m, ^sisa^f k*u mmmMt^x^M^m^o-^R 
[0035] ^mm^mmmmm^ ^ui«p^ia^^ti5„ att^j 

, MW«K Jffil*lF*3QiJN\ HE^iait, ^T^^^l-^^^^fc^M^^]^ 
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iili, B#fe7c:!90.001~100000mg©iS#*ti*5^i: 1 fc>-e#5^ s , ^^Kfi^fe 

[0036] ~£fc, ^SlIf&MK^ltStt^, ^(DfmcDg^^m^^T 

ffli"S^i:dS-e#5 0 Tify^^KiSijtO^fe^jS^^^fi, in vitro*5«fctfin vivo© 
mtk^&Zo in vitro<£>0£^£LTte, **»J§££H£ffl-f ZM^RX^WMMm 

m&m?btiz>o wimms&bvxfe, m^mmm, m%.tt, choo. e xp . Med. (1995 

) 108: 945) „ COS, HEK293, 3T3 N ?ip-v, BHK(baby hamster kidney) N HeLa N 
Vero# N M^ig&BJjS, W£t£T7Vfry*tf^/>9$MfflM(Valle et al., Nature (1981 
) 291: 338-340K MxJ3\ Sf9 N Sf21 N Tn5^J^$^5 0 ^|S§PJ!cd4tl 

#:CD^Ja^*5V^Tfi N CHO-DG44, CHO-DX11B, HEK293£fflJ§S, BHK 

> DEAE^^h^fe, ^"f-^t^y^V^y— ADOTAP(Boehringer Mannheim®D 

[0040] W^^BlS^LTfi, fflx.^ =- ^T^--^#A(Nicotiana tabacum) S 5f5<D*SBflS 
£5 «t U5!7W (Lemna minor) tfSg ESf£jg^£UT£P$>*VGi8«3, ^CD^fl^^/P 
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ccharomyces cerevisiae) N i^^y^n^-fc^'/Ki/^ (Saccharomyces pombe)^Pr) N IZlZF 
^^f> M>U3\ T^^/^V^ (Aspergillus) il(Z)^JiS(T^^7^V^-=^— (As 
pergillus niger)#)?rfflV^cSSK^^^^q-e&t9, &$&W<Dtfifcm£.<Dfe^. 

tvxmmx%z> 0 

[oo4i] j^^Bis^ffi-r^m^, *s®^^fflv^5^m^fe5o %mm&tvxfe, ± 
m<D^mm (e. coio^p^t, te^^fflv^fc^m^^tbT^^, ^^o^c 

[0042] *^0^(D#^EB^^fflV>Ti7L#:^g^i-5^, ^BJ^ffc^-K-TS^y 
XJ3\ m^M^^^tl^fdM^-, $£^MtL<X, DMEM, MEM N RPMI1640 

, iMDM^mm-i-^t^x^^ 0 fbs n «?i£ir?t (fcs) m<Dihmwm$: 

<£>/W*Ll\, MM, ^30~40 o C^15~200B#r H ^tV\ i&mtt^Xm 

[0043] — ^ in vivo-e^y^^K^m^^^rs^ib-cfi, mm%flzR-fz>m%. 
[0044] mm^m-r^m^, vmimwim, iA^i^iti^5 0 pffLjgKj^uc 

fS, ^3% fc^v\ !>^SrffiV^r^^^S(Vicki Glaser, SPECTRU 

M Biotechnology Applications (1993)) 0 "MIMW}^ ^ ^5Wf& , hv^v^n 

[0045] M£ ^K^fei^^— K-rSsKU^^^^-KSr, W j3 #i?V^cD £5ft?L?t 

5 0 r^B^m^^^/Ky^^u^Kiff^^^r^E^^Ab, ^<z?i^ 
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=■ ^^l^^-bT^^V^Ebert et al., Bio/Technology (1994) 12: 699-702) 0 

[0046] *^^©feifr^S^§^EAit-Cft, Mfctftf^^fflv^^fl^CtSo 

#5(Susumu et al., Nature (1985) 315: 592-4) 0 
[0047] ££>fc:, «#I?f^^(7)^f«^«ffli-6^, ^Jil^3^^5rW^ 

ffl-<^— , 0»Rf*pMON 530^f AU Z.<Ds<9?*- ^T^^TV^J^-^^T 
l/cci/^ (Agrobacterium tumefaciens) (D .fcS&'^'XiJTM^ A^So Z.<D'WT])T 

WZ.^ ~r3^T^'^#^(Nicotiana tabacum) lOStfe^* 
^l«t!93fM©Jri^S:#Sii:dS-e^5(Ma et al., Eur. J. Immunol. (1994) 24: 131-8) 
o &ft* m&<Z>'*?TVT&V*r?'y- (Lemna minor) M^£i2r, ?V—>4kVtt&fcV 
^?y-<Dfflfa£QffiM<Dtfifo%:1&Z)Z.kffi-T?£Z>(Cox KM et al. Nat. Biotechnol. 200 
6 Dec;24(12):1591-1597) 0 

[0048] z(D£5\z^x&btitttfct£, m^mj&ft&ttfemmft (mm, %n^ti^hm 

[0049] ^nv^77^-iLtf4, ^JtlfT^^-Wnvh^^-, ^^^n-v 
^biT^vV — ^^5^^^^^, (Strategies for Protein Purification and Characterizatio 



n: A Laboratory Course Manual. Ed Daniel R. Marshak et al.(l996) Cold Spring Har 
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bor Laboratory Press) 0 Z.fbh(D^n-^Y^f=y-7^^}^ WMPv^Y^*?? \ 

if hti&o Mx.fi£ % t/n^:^A&fflV\fc;*77A£L*t, Hyper D, POROS, Sepharose 
F. F. (PharmaciaSWas^tf hth& 0 

[0050] ^g^j^c, m^mmmxummmKm^^^wmmm^m^^ 

[0051] ±^o£5»^W<o^«£t#»u fMEHJ!S^#j^^* o y^ o ^-K^0i|x-r 

[0052] #181^*5 tt5 r#M#Mtttn:#:j ^K^fllgcD^^Il^^T^ 



b&X%Z> ^;fi#M'|4£i#;(bispecific antibody;BsAb) (— «#Mt£tn:# W fiix5# 
[0053] ^^^*5V^T, r^§^j^f^i a b^fetJKS#:7)W^^}^<> fctJI^ 



[0054] Jf.$&mKtetfZ> 



[0055] ^%m<D±Mtt£K^&m^<D?&M\h\^ mi(Dm^^-vbm2(Dm^ 

[0056] ^^©^fe^tf-S, r^^gfe^-rsj ttt, ^smu&ttsrgfegti tiot 
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[0057] iiit, g W^T5/maK^^Kt-6^K^^5J;5^ ^ccD^^bT, ^ 
^{^V^Tfi^(D^> M&tf, ^fi#M^J^mfl^fe, PCR^H^Afe#£ 

[oo58] ^mm^tertttkmtLm^ m*M, (l^y^^K^s^sT^/mas, 

[0059] W^^k^® K&sr^y&j ^^{iijil^s^^ Glfim*^) fc: 

[0060] mm^xhtus, fat$^mnm^tf%^mT^/mitt^vi>~^y^mz 

FRfgi$^£3^TttHl, H3, H5, H8, H10, H12, H13, H15, H16, H19, H23, H25, H 
26, H39, H42, H43, H44, H46, H68, H71, H72, H73, H75, H76, H81, H82b, H83, 
H85, H86, H105, H108, HI 10, HU2^MMT^/^kL-XM^'f'^k^X^^, 

/u^COm^-XMMl^MtHl^X^^o LllFRMW-^V^TttLl, L3, L7, L8, L9, Lll, 
L12, L16, L17, L18, L20, L22, L38, L39, L41, L42, L43, L45, L46, L49, L57, L60, 
L63, L65, L66, L68, L69, L70, L74, L76, L77, L79, L80, L81, L85, L100, L103, L 
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105, L106, L107, L10835S^ffiT^yfifttU-CM^-f"Sr.tdSt?#5^ % ^m^t^thh 

[oo6i] ^K^^v^Tw^^^fesr^y^as^fi, mm^nm (vu) ^tcMm 

«T^«g(VL) JzifcST^/maS^^tbS^^ 0^b<«, 7l^-AI7— ^g*£(FR 

[0062] ^^^^^^SCDRW^OFR^^^SSV^T^S^atffi-t-Sr^yifetLTf*, M 

H10, H12, H23, H39, H43, H105£M^t~5-£;a s *^5;&^ Z.tlt>lZ.fflffl& 

[0063] *3SK^*3V^T, +«^S«i-6^y-<^K«, 0^L<«, ^lOsKU^^K 

^y^°^KO^#af*ibTth^B26-H|iit:Mt:BBA-L$IcD*^V^--, *5 
J;^l(D#y^^K^^2(D^y^ 0 ^K^^xn^*#:^LTth^A69-HiI*3j; 
D ? tb'fbB26-H^^tMbBBA-L||c7)^n^V^— Sr^f 5r£tfS-C#5;&5, Z.tl,t>\Z 

[0064] ^^^*5^^2p^J^^n^h^9^— ^UT«, PjM^^^n^h^^ 

[0065] «0^co_hfE^^*3v^T, ||i(75* 0 y^ 0 ^-K*3J;u ? ll2(D7^y^ 0 ^KH, Mil 

M^c (CDR) , ^1/— i»!7— ^M^c (FR) riS^tl/TV «tV \ 
[0066] «0^<Z)^^joV^T5«^#fc$tL5T^/^aS^^C«> #^«£i^fiV^ 
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[0067] £fc0*U< ^Mtt£_Bf &l ^fc> *'M©7^ /lf*BB#ltfSfc hBE#TT?&5 

R2, FR3 N FR4)tfs#FR£LTfchgE?iJfc&5J;5fc:, ^«^3S£fb1-5.fc5te3fAUfc 

5^£te##fF;£Sfc(Ono K et al., Mol Immunol. 1999 Apr;36(6):387-395.)*C?ft'& 
£*LTV^ 0 ^7h, #FRCO#m^^'fL§*67hfe^, #m^^^^-f-6ffi<^thFR 

J;5^tMb^^fi##fF^:^(Dall'Acqua WF., Methods. 2005 May;36(l):43-60.) 

[0068] ^fe^lSK^-hlB^^joV^-Cfi, #m#^t4i5i#:^ N &m&$tfffl$lfr£ts 
[0069] ^brt^PJ«iifB^&fc*3V>T N ^l«/^y^°^K^J;^2cD^y^ 0 ^Ktt 

G2, i g G3, igG4<Dmmfenmm%m^xmibm2<Dm^^wzvm%mAi-z> 

nmtisxn, M^Hg^^^Eu^^y^-e, hiii37# g , i96# g % 20 

3# g , 214# g „ 217# g „ 233# g , 268# g , 274# g , 276# g , 297# g , 355# 
g , 392# g , 419# g % 435# g &mfbtl% 0 
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[0070] §fe^Ji|H^^<toT$!i3fi$tLS^fi^S^#**^K^*tb5o 

[0071] ^h\^mm^^xm\^^^mmm^mn^n^mi(Dm^^Ytm 

SlOfi, 12fiL, 23fi N 39fi N 43te:fc<fct*105te©T^/fife££, 5g=L<«:, fJCfif^S 
ffij^^*3itSEU"7-V/^y^^J;5137fi, 196fi, 203fi N 214{u N 217{il, 233{i, 26 
8{i N 274fi, 276fi, 297{i, 355{il, 392{u, 419{i£ N 435ficDT^/^^^^31«^ 

[0072] «0jO_hfB#fi#Mt4feif*f*, 0^b<«, m2(D^J^^f>K Ultf^!^ 

^sts^^, mmm^mmm^n^Kabat-rzy^viy^K^ioiiL, 12^ 23 

^-^/■^y^l^j;6l37fiL N 196{il n 203{jl, 214{£, 217fi, 233fi, 268{il, 274{il n 276 
297{i, 355fi, 392fi, 419fi, 435{i(DT57^^^^3lf^tL5, 'M<^1o 
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ffifSr^r-rs, ^7t««#?rWb^v\ ^mmm^KW-x^ 0 ±.m<vi->^v>?x 

gG1^7tfiIgG2^7c«IgG4(Dia^J. 203fi»IgG2^7t«IgG4(DgB^J, 214fi«IgG2(D 
|B^lJ> 217f4«IgGl^/ v cfiIgG3^fcfiIgG4©ia^J > 233{4f*IgG1^7tfiIgG3^/c«Ig 
G4(DSfl^lJ, 268{i«IgG4(DlB^lJ, 274fi«IgG2^/cttIgG3^fc«IgG4(Dia^lJ, 276{£ 
fiIgG1^7tfiIgG2^c«IgG4cDga^lJ, 355fifiIgG4(D@a^J, 392f4«IgG3<Z)Sa^!j > 4 
19{i«IgG4(D@a^J> 435fiLfiIgG1^7cttIgG2^7t^IgG4(D@a^J > SriM"?"^^* 

^fc, #«,££ii#£i2:5fc&>^f^ FJiS, l37^filgGl*7h{ilgG3(D 

Sa^lJ, 196fittIgG3(D@a^J, 203fittIgG1^7"cfiIgG3<7)@a^J N 214fittIgGl^c«Ig 
G3^ttIgG4(Dia^lJ, 217{iLmgG2(Dm^k 233fi»IgG2cDia^J, 268fifiIgGl^ 
7h«IgG2^7httIgG3(7)ia^J^ 274f4ttIgGl(Dia^J, 276^fiIgG3©@B^lJ, 355fimig 
Gl^fc{^IgG2^fc^IgG3©lB^J, 392{ittIgGl^f'«IgG2^fcttIgG4(Dia^J, 419 
tefiIgGl*fcteIgG2*fcteIgG3<DBE#K 435fi»IgG3cD|a^lJ, ^iM-f^r^il^ 

[0073] T^/m<D<p\a-±, nM&&TftcT$;m&%abtlX\<^ 0 — $£W^IE<£>m#^ 

[0074] _hfarm#Sr^r«T^/^Sjfi, £?;£L<«, J^T»(a)^fctt(b)V^^^ 
(a) tffisZXy^k (E) , T^/^^rVg^ (D) 



WO 2007/114325 27 PCT/JP2007/057058 

(b) V vV (K) , T/V-^^y (R) N (H) 
[0075] _h|Bfei#:^*3V>T, r|HS©«#Sr^ri-5j fcJS, M( RT^#6te:*3tt5 

ty/^^ciST^iaioi ^-f -bis (a) ^fcra (b) cdv ^t*u&>i <rm 

^B«^i-5^2(D*°y-<^K^*3it6-bfEKabat^-^/^y>'^L<«±fEEU 

filror^^St^t, _bts (a) ^fcte (b) cov ^*^iof¥^^5T5/ 

[0077] HP^^K^V^Tfi, tfjfB[WIfIom#^-r6T^/^a^^ _hfB(a)£fcfct 

■is* 

[0080] ^J^^te, ||l^y^ 0 ^-KOBT»^ s J^T(7)(al)~(a7)cDV^-ftL^^ 

fcfE*ft<£T^8^^ja»e>ft?K ^2»^y-<^K(o^|g^^i^T» (bi) ~ (b3 

(al)IB3W§-:7 
(a2)|B?!l##:8 
(a3)ga^lJ#-^:9 
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(a4)6E#l##:10 

(a5)BB#l##:ll 
(a6)|B^lJ#-^:12 

(a7)IB^J#-^:13 
(bl)BB#l##:14 
(b2)SB^iJ#^-:15 
(b3)SB^iJ#^-:16 
(cl)BB?!I##:17 
(c2)ia?lj##:18 

[0081] ±IS#fi#mf4fcif*(D^UV^titi(7)-o^LT, m«\ mwtfV^zf^W 

o 

[0082] £?bK±m^mwmi£m*miiz^^nm(D— o^lt, m^y^^K&j; 
[0083] ^im-^wT, mmk^?mmfeMhfc^M^fem£ti,ffim<D&^m 



WO 2007/114325 



29 



PCT/JP2007/057058 



[0084] &3&mz$5ftz>r&Lfcua-£. ±&<D£5\z7^ym]&&(D^ffi&&&vit&imztt 

o 

[0085] r^t©tt> ttflftRtf/xfsJf A, MtM^tMb, 3^fb&2f©r^/B& 

[0086] ^mm^tf&tfcm^iyxm*. tbm*. ^Mtl#\ v^m*. ^m*. ? 

^m^^^^^^^Ab0^*Sr.fc^J;t)^9^*#5^i:3OS-c?^5 

o 

[0088] rfcMfcJrt#j£f3\ Wttfifc (reshaped) fcHftft^fc^ift^ fch£W<Z>iif fLl&^Jft 
3te<£>#t#s M^^^^^^rC^^tSM'tt^r^'raB^ (CDR;complementarity determining 

region) ^tb^^cDCDR^gPffitU^ifcW'CfcSo CDR£IIIS^5fcfe<7};^£cte:<k£fl 
~Cfe<5 (Kabat et al., Sequence of Proteins of Immunological Interest (1987), National 

Institute of Health, Bethesda, Md.; Chothia et al., Nature (1989) 342: 877) c ^7c, 

^(D-mMtemfc^mm^feh^x&z (mwmmm^m^EP 125023 
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#£t3U WO 96/02576 #^$R#flg) 0 -tr"e^^I(0^^^«t!9, -rpXtfCfc 
<£>CDR£r#^L, f^CDR^thfetf^cD^W— A!7— (framework region ; FR) irfl* 

— <tLTfflV^TPCRfe^J;^^^6r^7jS-C^6(W098/13388^^^fagc<Z)^ 

t al., Cancer Res. (1993) 53: 851-6) 0 &&1*%Z>FRtp<DT$SW8££s\Z.}^ ^J^t- 
#{^^i!^fc<fc9^cH~<5gR# (Amit et al., Science (1986) 233: 747-53) , C 
DR^5t^^#^fcfif^ffli-5§|3^(Chothia et al, J. Mol. Biol. (1987) 196: 901-17 
) & WH-VLfBStfMB \cMM-r%Mft (EP239400#^fF^^) &<£titlZ> e 

7 2, C y 3, C y U^TOC K , C X &i&MTZ>Z.k&'V%Z>o fetft^fcii* 
ffimit. IgG(lgGl, IgG2, IgG3, IgG4), IgM, IgA, lgDRm g Em<DT^y^4^t 

[0090] ^^^^^S^^^t^tMbfeif^ORi^lH^t^^lB^^, jt<Dm* 
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[0093] fcfommzi&fr^km$<D—mxh& 0 ifi^^^, mmftttv 
mvxi^thum^vymm, m^mmnmm^n^\ i&^itm^^^n, 

ftfeiftt^^i^V^tt^-f 5(Orita et al., Blood(2005) 105: 562-5 

66) 0 ^mMW^^^X, ^W-Wrftl bit, ^MifiMwhole antibody, M^U^whole I 



(VL) ^A/-CV^r^W^bV\ ^LV^fr^cDM^LTteU 0IRfi£, Fab, 
F(ab')2, Fab', Fvtstb*%:mfZ>Z.btfX%Z> 0 tfLfaWrFf *<D, VH^fcitVL^T^/m 

H-VL^-r— ) "CfeSo ^^T^M^»3ocDtBWil^:^M^ (complementarity dete 
rmining region ;CDR) t£<£oT, VH-VL^V"^— (D^^^J^^^f^^fc-fS 

^ b-^tM^avtv ^xh =tv \ 

[0094] jg^^feif*«> VH^VL^M^Sr^A/-ev^r^^W*bv\ ffi5HMb£if#oM 

tLTte, Fab, Fab', F(ab02&tfFv^<D^ft:ErJi\ ^#W/f ^IJfflLTfi= 

M$tL#6scFv (v'^Vl^aMVFv) (Huston et al., Proc. Natl. Acad. Sci. USA (19 
88) 85: 5879-83; Pluckthun TThe Pharmacology of Monoclonal Antibodies] Vol.113, 
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Resenburg ]&Xf Moore$g, Springer Verlag, New York, pp. 269-315, (1994)) „ Diabod 
y(Holliger et al., Proc. Natl. Acad. Sci. USA (1993) 90: 6444-8; EP404097^§-; W09 
3/11161-Ph Johnson et al., Method in Enzymology (1991) 203: 88-98; Holliger et al. 
, Protein Engineering (1996) 9: 299-305; Perisic et al., Structure (1994) 2: 1217-26 
; John et al., Protein Engineering (1999) 12(7): 597-604; Atwell et al., Mol. Immunol. 
(1996) 33: 1301-12), sc(Fv)2 (Hudson et ah J Immunol. Methods (1999) 231: 177- 
89 ; Orita et ah, Blood(2005) 105: 562-566), Triabody (Journal of Immunological M 
ethods (1999) 231: 177-89), ^OTandem Diabody (Cancer Research (2000) 60: 43 

36-4D m&m?z>zt&'v%z> 0 
[0095] mw-wrfrtt, m^mm, m«>^^>\ ^^m^u^r— ■*? in&vmm 

LT#5^£#ST#5(Morimoto et ah, J. Biochem. Biophys. Methods (1992) 24: 107 
-17; Brennan et ah, Science (1985) 229: 81#fiB) 0 ^7t, t%tflW-Wxft(DT^/^M$\\ 

T 4 f^t^i:fcT*t5(iitf, Co et ah, J. Immunol. (1994) 152: 2968-76; Bette 
r and Horwitz, Methods Enzymol. (1989) 178: 476-96; Pluckthun and Skerra, Metho 
ds Enzymol. (1989) 178: 497-515; Lamoyi, Methods Enzymol. (1986) 121: 652-63; 
Rousseaux et ah, Methods Enzymol. (1986) 121: 663-9; Bird and Walker, Trends Bi 
otechnol. (1991) 9: 132-7#flg) 0 
[0097] ^7t, JifErscFvj te, 2o©^Iffi^r, i&^OSCIJ^— ^St^LT, 

fc-*I*°H7°fKtfe?) 0 scFv^m520cD vf^mWin, MS > IocDVH^I 
0(7)VL-Cfe6^, 20(DVHX«20(DVL-efcoTt>J;V\ — jtS^scFv^U^^Kte: 

^y^T^jj—t-r&o isfavte&b, ^mmztotf&scFvwrsx— sc fvco^ 
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ft&^bT., Pluckthun[fThe Pharmacology of Monoclonal AntibodyJVol.ll3(Rosenburg 
and Moore ed., Springer Verlag, NY, pp.269-315 (1994))Sr#flSi"S^lt* s "C#5o 
[0098] ^tc s r^VT^^Xdiabody; Db)j tt, Ate^M&K^m $&&tltc~ fffi(bivalent) 
<Z)^flc$rJf £:J£i~(P.Holliger et al., Proc.Natl.Acad.Sci.USA 90: 6444-6448 (1993) 
, EP404,097^§\ W093/11161#^) 0 ^-fT^VfS, 2^(D^U-<^Kil^^f#j^c 

fcfh— ^(a, b)^>?fi-5VL^VH^VLa-VHb^VLb-VHaCD#l^^iJr-e5^^@iS09lJ 

[0099] Diabodyfi, 2ft^-<DscFv&^&^bfrh, 4^<D ^^W^fe^ ?J> , ^(Dffi^ 2ocD 
ttm^^&$:W^bbf£Z> 0 y^—^^^\^scFw<Dm^b^m, Diabo 

, ^7°^Ky^— 5T^/^fu^<£>% b^b&£Sib, Diabod 

y^J5£-f-5scFvcDy^7 — fi N scFv<£>3§5L£r^f-f> DiabodycDJ^^if 

[oioo] *i§0^^*5v^$bfc0^b<^, &mwm&fofctvxr.mwm&#i4£*mfz> 

Z.b^X*%& 0 

*#I^LTiS^bfct#it©^L#:(#-!j^«\ sc(Fv)2)-efeoT^ < tV\ Refill bJ^I 
^(VH)^o £t>l§llW^MWVL);^}$^b/cscFv (fc5V >(isc(Fv)2) £:Fcfg^c(CHlK 

M>&X^tc7£1%m&)bffi&\^tcffii^fr*mz-&. scFv-Fc)TfcoT%J:v\ s 
cFv-Fc^^^6#m#Mtt^f*tt^l»/Ky-<^K^SVHl-linker-VLl-FcT?fci9, 
H2(D7^°!J^^ 0 ^K^SVH2-linker-VL2-Fc^^^5(scFv)2-FcM(7)W5t^%0 0 £>6 
V ^single domain antibody^FcM^^^^^-fr^:fei#:#^^--CfcoT^J:V ^ (Curr 
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Opin Drug Discov Devel. 2006 , 9(2), 184-93) 0 

[oioi] ^mm<D^m^tf%^mmAm(Dm*(^m%m^^^xn, m^^mm<D 

[0102] ifii^^yyV— ^oV>Tfi|«^#<cOfei#:^-r^y— ^^(^ot^!), x, 

^~$-Z>^t&nMX»&Z)o M*J:£, m^yr—^'74y"vV—\^^^X^ Clackson et 
al., Nature 1991, 352: 624-8, Marks et al., J. Mol. Biol. 1991, 222: 581-97, Water 
houses et al., Nucleic Acids Res. 1993, 21: 2265-6, Griffiths et al., EMBO J. 1994, 
13: 3245-60, Vaughan et al., Nature Biotechnology 1996, 14: 309-14, RX^WM^ 1 

20-504970^^cD»^Mi-5r^T-#5 o ^nm. Mfflfflfotey^yV 

— ii-5^-fe(W095/15393^^^^^h)^IJ/^y— M^^^^WfD^^m 

fi^u thtfhfc&m^i-zz-b&x^&c ^tih^m-im^m^xm, W092/01 

047, WO92/20791, WO93/06213, W093/11236, W093/19172, WO95/01438, W 
095/15388Sf##^-T6r^^t:^§ 0 

[0103] y^7*w-^bm*^-vir%mtei L &m%T&^m^ m*ma^%}& 
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[0104] i«9^^j^«, m^TfDwmzmfeztizm-vtef&^K ±.m<DHm&iPLm 

XKifto^b&X^, /lsX&m^tc]7MfflZ-r£s W098/46777& 

WcC^J-SpCTfr W:/!JK— ^fN&te, ^jv^r^h 

(Djffe(G. Kohler and C. Milstein, Methods Enzymol. 1981, 73: 3-46)^H:2pCTff 

Ttz^kiz.£y^m&ffimk-rzz.tbx-$z> 0 ^^^i^^ia^^tL 

[oio5] #cftm*kmfote, ±m(ommt£mftffim%m^xmm%ftmkTz^kiz£V)m 
mifak-rz>z.khx*%z> 0 ^mt-r^mmk^x^ ^mmimm^mx^^, v 

5CL£fc«fct>fc^#£^5££M#5(WO96/34096; Mendez et al„ Nat. Genet. 199 
7, 15: 146-56#J80„ ^(DXo^h9>^^^W}^KDmm KiXPLX, fcHJ 

>/<m&m vitroxmw.<Dm.m^fcnmw.<Dmm^^-r^mm i xmffu mm^ 

^«mM»tb^f*^t#Sr^TtS(#^¥l-59878^##BSJo *7c> fcHftft: 
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Sr.i:"e3fM©fchtit^Sr5t#i-Sr.i:35S"e#S(W093/12227, WO92/03918, W094 
/02602 N WO96/34096, W096/33735#flg) 0 
[0106] W**fa<DfeMik\^ ty\x.t£, ^fNKi^&Phosphate-Buffered Saline(PBS)^/cte^S 

[oio7] ;^yvv—^n, mw.^mx^m^vtcmmwat.is^^mx^nhnfz.m.^ 

IS(tR4'n'L.Tf^J5fe"t"6Cl^^ s T^5(Goding, Monoclonal Antibodies: Principles and Pr 
actice, Academic Press, 1986, 59-103) o ^^O^CW^F— ^Bfl&^g 1 * 

[0108] ^wr, mU£titi#Lfc&=2— y-f&jkfett^y'VY— -^W-rnKW-M^MM 

mRNA/D^RT-PCR^J^P— ^J?irZ)Z.bh »f$ZX&& 0 &MJfny*D 
IgA, IgD, IgE, lgGRmgM(D5'D(Dmtj:%?y^ftM&tl&o Z.foh(D 
?y*feM^fr(D^77^(T^y?4y°)mZ-\^, IgG-1, IgG-2, IgG-3, S.OTgG-4 

;igA-ism g A-2#)^5>^b^5o *mmfcte\,^xfoi$<Dm^z.mm~$-z>HmRx$ 
Bimx-tbZo mz-i-t, ^y^m*. y^hm*. v^^w-, ^^y-m^, t^v^ 
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^^^^fr^^BMtt^^M^CCDR; complementary determining region) ^riS^o 
V^K. Sato et al., Cancer Res. 1993, 53: 851-856) 0 

[oho] _h5zEotMm^(-^ mtuf., ^t^^m^m^^^m^^cm-r 

(fjiif, Kunkel (1985) Proc. Natl. Acad. Sci. USA 82: 4880M), PCR^^ N TJ^y 

sx±, 97%, 98%, 99%m(DT^/mmmm^Rn/^fcnmU'^jtt^±iri 
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*%K©^wot, _L^j;5t-, m«\ mm<D, mm?. 
m^m^-r^t^mx^ 

[0114] j^T, ^PJ^JSMti^^^J^ifesj-rs^, «P^«-^^M^$iJPI 
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tons] [^MMi]^^y^KL^^o^m#mttfetf*<z)tMb 

^Jffi2005-112514^^V^TJfe^^@H#^cOMIi^J^:^^j^^ io ^^i:FactorIXa 
A69-VH, #LFactorX#L#; B26-VH, ^4^VvVL£M(BBA)(D%R^&t>^:frb!& 

[0116] 1-1. KhtfLfc<Dfam&&M 

— iK-^^fl^^l/XV^-SKabat Database (ftp://ftp. ebi. ac. uk/pub/databases/kabat/) 
joJ^IMGT Database (http://imgt. cines. fr^^^th^L^T^/^IB^J^— 

#^§- : 1 9) , ^*B26-H#| bI^H^ (T^/MIB^J : SE^J#-^ : 20) , -^^BBA-L#t 

[0117] (1)A69-H^rT^^^:KABATID-000064 (Kabat Database) 
(Kippsfc, J Clin Invest. 1991 ; 87 : 2087-2096) 

(2) B26-Hf(^T^1?Jigc:EMBL Accession No. AB063872(IMGT Database) 
(Unpublished data) 

(3) BBA-LH"ei^|g^ : KABATID-024300 (Kabat Database) 
(Welschofe, J Immunol Method. 1995 ; 179 : 203-214) 

[0118] (l)-(3)»th^f*»FR^^^^^f*(DtBlitt^^^l«(^T, CDR)^t 

[0119] NCBM — jl^^lfl^tl/TV^StSllltt^^Web site (http: //www. ncbi. nlm. 

nih. gov/BLAST/)^fflL-T, (4)-(6)(Dtb^f*^tSIWItt(Di^V^h^#:(7)5>^^ 

o 

(4) A69-H§| rTIE^H*^ : GenBank Accession No. AF062257 

(5) B26-H#|nT^iMi#c:GenBank Accession No. AAC18248 

(6) BBA-L#| "hT^ tiI^c : GenBank Accession No . AAA59 1 00 
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[0120] i-2. tHkmifi&te^-mm^^—^mm 

fc£5l>T N 50 base@S©-^^y^DNASr3'7^MlJ^^20 base^WXU^VX 

[0121] 2.5 jU M^|HMb/c^^^-y^DNA?r#l /z L-Oj&^U lx TaKaRa Ex Taq Buffer, 0 
.4 mM dNTPs, 0.5 units TaKaRa Ex Taq(^TSM3s)^P^l> Jx*S?&48 m UH&5<fc 
5f-fSMb/c 0 94°C 5^«.U7h^^, 94°C 2#\ 55°C 2#\ 72°C 2^/5^3£OS 

^f*»^cD5'^^J;^3'*^tT^-/V-r57 o ^^-(^10/i M)3rl £t L 
»U 94°C 30f^\ 55°C 30@\ 72°C 1#/^&5SJS£t351M^MtV\ 72°C 55> 

ra;^ m^mmmMB^mmi^fc 0 pcr^, sj£*fe*&i %T^fp-xy 

^M^^cIft^^bTtc g fr^fMX 0^400 bp) cDifi|ilif>t ^rQIAquick Gel Extracti 
on Kit (QIAGEN) IrfflV^T^ ^tttft^fEgc^&^ltS^U «®^K30/z lt:1gffiL 
7h 0 |^ISf>t^pGEM-T Easy Vector Systems (Promega)MV^T, ^tttftK^fBfc® 
M^Pv— — ^XSrfTofc 0 ^DNA#r>f<E>i£SBE#JJ3\ BigDye Terminator Cycle 
Sequencing Kit (Applied Biosystems) grilV \ DNAv' w -^xyf- 1 — ABI PRISM 3730x 
L DNA Sequencer^ fiABI PRISM 3700 DNA Sequencer (Applied Biosystems) 

[0122] HELV ^Mb^^^^^^BE^J^fo5^t«^$tbfcH^-^^^if>t 

Itmz. RfoWtfrl %T^n—X^;vmMM.WiK^tz. 0 g ift<£>1MX(#j400 b P )(D 

DNAifJt^QIAquick Gel Extraction Kit (QIAGEN) ^ffiV^T, SsttfftK ^lEtt^^ 
<H^ML/c 0 Hil^^^n^J.^.^t?-frTfo6lgG4^«3 f nW^^5a$-ti:SfcJ6 
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IgGlcDknobs-into-holeS#f (Merchant AM Nature Biotechnology N 1998^, V 
0I.I6, p.677-681)?r#%^IgG4CDCH3g|5^^(DT^/^g|^#:?:fflV^c 0 Z^fcHMH 

<D^^—Bj&i&M<DtMzt>i?KhT^/mwM(-vpcpScp- ^-ppcpPcp-) &m 

ALfc 0 =-^hV /3 T^^t/n^E— ^— Sr^r-f-SpCAGGS (Niwa £> % Gene, 1991^, V 
ol. 108, p. 193-199) ^Y349C, T366VV^g^b/c^^M^3tfH^-^fi^3AA/fc^§ 
?a-<^-^tb^A69 H#I Bl^l^{«{H^if>T-^#Ab, tMbA69H^m 
*<99*- Sf{^ML/c 0 pCAGGS^E356C N T366S, L368A, Y407V^g^bfc^ 

^"IrlfAt, tMbB26H#t^i^^— ^UVfc 0 ^fc, pCAGGS^lf 41©^ 
Lil^^J^/jS^X$^/c^°^^K(pCAG-g k DNA)^EcoRI"efi{r:b, tM^BBA L 

DNA Ligation Kit (Roche Diagnostics)^ V \ ;*:J3§^iDH5 a #c (MWWWZl&Kfe 
[0123] 1-3. tMb— M<&m±#il*(D^%i 

V^TtTo/Co tM^^W^HISft*HEK293H^(Invitrogen)^10 % Fetal Bovine Ser 
um (Invitrogen)?fatpDMEMJ#i:-fi(Invitrogen)^^?^L N 5~6 X 10 5 f|i /mL<7)|B#3 
^Jt^^^lBflSffl^V^v'^iS^lO cm, CORNING) CD^^V ^^-.10 mLfo 

m^wo 9— (37°c N 5 % co ) ft-e— S^Jg^Uh^^ t%m%w. 

2 2 

SI^^U 1 %<£> Fetal Bovine Serum(Invitrogen)lrB tfCHO-S-SFM-II (Invitrogen) 
iM6.9 mL^^PbfCo 1 -2T-fSS^b7i^^KDNA^^^(^ftl3.8 /x g) Sri *z g 
/mL Polyethylenimine (Polysciences Inc.) 20.7 m LirCHO-S-SFMIIJ^iiil 690 m LtM 

2 

df-^^— (37°C^T5 % CO ) rtTMV3r^<— r-L/c 0 ^r»^, 1 %<DFetal Bovine 

2 

Serum(Invitrogen)£^tfCHO-S-SFM-II (Invitrogen) i#ifi6.9 mL^r^BLT, 3 0 ffi 

CO ^V^^— rt-ei##Lfc 0 i§*_b?f?rlEliRLfc^, ^L^Hf (^2000 g, 

2 

5#fW, LTtM^^U ^h\ZS).22iim~7^}V9— MILLEX (R) -GV (Millipore) 
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[0124] 1-4. tMb^m#Mtt^rLf*©«S 



HJfeMl - 2^fEic©^iTl#^^J#^±?f(^100 /i L<7)rProtein A Sepharose 
M Fast Flow (Amersham Biosciences) Srgfc&HU 4^^48#ffB^±^M$lfPUfco 
$8&3r0.22 /z m©?^ 1 - ^7^7°Ultrafree (R) -MC (Millipore) 0.01 % Tween (R) 

20£ra tfTBS 500 /z U£T3|H$5fc$HL rProtein A Sepharose™flffl&fcl00 # LCD 0.0 



1 % Tween (R) 20«r^£r50 mM WtWtf-hV&M>fc&%i, pH 3.3^SK»UT2^Mffr»U 
/c(D^ N ^C^^ffi^iirfc. ifflbM, 6.7 LCD1.5 M Tris-HCl , pH 7.8£f JPpLT^P 

[0125] 1-5. tMb— fi#Mtt^Lf*^M^ 



Goat anti-human IgG (Biosource International) ^coating buffertd'Cl /z g/mUZLJfflU 
SU. Nunc-Immuno plate(Nunc)^@ffi{bb7t 0 Diluent buffer (D.B.) \ZrC~f ny5;l/ 

m^&Wtti<Df~tb(DX?>?~Vbl,X^ 2000 ng/mL^^3f^^J-eD.B.^ril|^PW 
#f^L7ctMgG4(th^r:feiTFfei#:, WO 99/51743#J§)£|^te8fc&PUfco 3H]i5fc 
r^UfcCO^)^ Goat anti-human IgG, alkaline phosphatase (Biosource International) §r 
KJS&'Erfco 50^if-L7cCD^, Sigma 104 (R) phosphatase substrate (Sigma- Aldrich) 
&M'XfLXm&£^:, ^A^tSMV—y— Model 3550(Bio-Rad Laboratories) ^£>9> # 
BS^S655 nm£LT405 nm<£>g&}fcS£:$fl!l^Lfco Microplate Manager III(Bio-Rad L 
aboretories) V7 h^T^rM V vt\ — K©&*fcSia>y#£|_Lfff t HgGif 

[0126] Biacorel000(BIACORE)£rf£ffiU ProteinA^g^LUfcSensor Chip CM5(B 

-fe>iJ— ^S^fclO mM g^^-hU^^TK^^pH 4.0, BIACORE)l?50 ix g/mU^ 
|RL7cProteinA(SIGMA)^^^5 /z L/^T30^^SJ^$*, ^(D^n^^^f^ 
Sr^JfebTProteinAH^bir^f-^-^-^Srf^Mb/Co ^©t^f-f yy^fflV^t 
, Biacore 1000(BIACORE)^fflbTjt*±?t^J:t^lt$^p B p(DMit^l'J^Lfc o i? 
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[0127] 1-6. tMt^-S#mtt^f*CD«|i@?Sttf¥ffi 



jfiL^AjfiL^ro^H^Sr" m^Sffifet^^^JE-f-^^J^^^^fc^^^ Fact 

or vmx^Mmm^fcfemmfthv>tf7°9*^mm (aptt) i^-rsi^ 

fc<D§£W&&t$l,lL 0 t^^lg©^Mi 50/z L N Factor VllPX^rinJjt (Biomeri 
eux) 50 n L&tMPTTfi^ (Dade Behring) 50 u L(DU^^37°CV3^f^tl\}ni^fc 0 



?H@SJ^«20 mMcDCaCl (Dade Behring) 50 n L^m'U^M^tin^-^t^^ 

2 

£d±/c 0 CR-A(Amelung)^^^g$tLfcKC10A(Amelung) KXVMM'f'^XO^m 
[0128] Factor VHI^^Jklf (DMWWffl&O %, lE^^Jt <£>^@Bf WSrlOO %kVftk%\Z.ft 
'|4fcL#:cD Factor VIII#ffit£(%)£|fffiLfc 0 

[0129] 1-7. iiW@^t4^#^L7ttMb-m#mt4^f*^^# 

kChange Site-Directed Mutagenesis Kit (Stratagene^^V ">~C\ ?^#f&^lrfEi|c<£) 

^j^^§r^^^tm^tL7bHil^«JSif^#A7 0 ^^K^xhoi^itJ ? smT r \ l§! 

WMMWi\^Vf^ 0 g #Jtf)lMX(j$j400 bp)cDDNAif>t?rQIAquick Gel Extraction 
Kit(QIAGEN)£fffi^T, m#f#K»fE*c<Z>;^£Tlt®iU Mzk30 /z re^ffiL/c 



tJi-3, i-4, 1-5^-TMi-etMb— fi#mttfeif*^f«b, HJfcMi-6& 



[0130] FRiaM©T^/m^^J;I^lkW@tg(^f?fffi^^3M^r^W^^fi# 



t4^#:(A69/B26/BBA)^|^^(Z)^t4^^r-r5tb'fb— fi#mttfeif* (tMbA69 (hA6 
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9a)/ fcMbB26 ChB26-F123e4)/fcMkBBA(hAL-F123j4))SrSt#byt(igi)o ^rtfiVf 

[0131] (1) tMbA69#L#:VH (hA69a) BE^J##: 1 C&£6E#I) > BE#I##: 2 (X^/Mgfi^iJ 
) 

(2) fcMbB26#C#:VH (hB26-F123e4) BB^J#-^ : 3 GtSBB^J) , IBM#^" : 4 (T^7 

(3) fcMfcBBAtrfcffcVL (hAL-F123j4) |S^lJ#^-: 5 (iMSE^lJ) , jSB?!l#-^: 6 
SlgE^iJ) 

tb-fbAeg-Hil^thfbBBA-L^cD/^^V^ 7 ^-, tHbB26-H^ttMbBBA- 
L§|(Z>/f^e^V^~> th{LA69-H^^oJ;t^t:HbB26-Hil^t:MbBBA-L|SO^xn 

[0133] ttCfe(CtMbA69^f^itMbB26^f*(7)^|g^^®^Rtii-f"5T^y^aX^ 
?tiBi~5/c#)(C MOEy^h^X (Chemical Computing Group Inc. )£rfflVvC\ 
Pv?— ^xy^l^j;^tb{bA69^#:^J;t/tMbB26^#:(D^#:Fv^J^^T ? yV^ 
Sbfc 0 ^/V£rEl2^Uc 0 ^^/K^f^ffl^^^T^J:^, CDR£J^<DFRlE^C 
*5V^-C»^®^Bffii _ §T^/^(DcF"C\ H10, H12, H23, H39, H43 N H105(Kabat 
^Z//'*})'*''^ „ Kabat EA et al. 1991. Sequences of Proteins of Immunological Intere 

st. nih) ^ mvk&i&T^z>^km<, mm^mt^^t^x^^mm\^^ 

[0134] CHJfeM3] tML— fi^Mt^feif*® vimmi&T^/M<D&m 

mMim^^^xm^nfcmmK^^xik^^i^i^M-r^fc^tDT^/m^: 

^^ff-^fCo J^W^W^ QuikChange Site-Directed Mutagenesis Kit (Stratagene) 
£fflV ^T, ^«PJ#IEifeO^^^L7ttMbA69^L#:H^ W^IR^ (hA69a, 
i^SISM#-^-: D*3J:Ij ? tMbB26feif^H|g^T^^gJ^(hB26-F123e4, *&S8E?lJ#-i§- 
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: 3) i^i^iALfco n m<vtHkfcfc^mn^mfc^zF\x*fr%z.bi)mm£ti 

tfv~X?/VM%iM&ifcfcV?t 0 g ftj^lMX 0^400 bp) (DDNAKf^t^rQIAquick G 
el Extraction Kit(QIAGEN)^fflV^T8S#^K#IB<ft©^fe't?ffif3Kb, 880*30 #1 
"C^ttibfCc HffiMl-2^-r^fe-t:\ M$^bfcDNAif>t^knobs-into-holeS#f 

S^5Ki^ffAb, Hi^S-<^-^Ibfc 0 ^Ot, 1-4, 1 

[0135] \Ml\ 



Name 


th<bA69-HS|pr^Ii* 






hA69a 




2 


hA69-p18 


Q43E, Q105E 


7 


hA69-p8 


K12V, Q43E, Q105E 


8 


hA69-p17 


K23T, Q43E, Q105E 


9 


hA69-p16 


K12V, K23T, Q43E, Q105E 


10 


hA69-PFL 


Q1E, K12V, K23T.G27Y, Q43E, N97L, Q105E 


11 


hA69- KQ 


Q1E, K12Q, G16A, G27Y, S30T, Q43E, N97Q, Q105E 


12 


hA69-N97R 


N97R 


13 


Name 








hB26-F1 23e4 




4 


hB26-p19 


Q43K, Q105R 


14 


hB26-p15 


Q39K, Q43K, Q105R 


15 


hB26-PF 


Q1E, P9A, D10Q, M28T, A37V, Q43K, Q105R 


16 



[oi36] cnjgM4] &m^tzthitmw-(Dmm i &mMfam^z>ft%T 

[0137] tMbBBA-L#l(hAL-F123j4)^5a^^— <tt:MbA69-HiSSre^:^b/chA69-pl8, h 
A69-p8, hA69- P 17, hA69-pl6*3j:l5^aii:^(DhA69aCO#H$I^Ja^<^— fejfi^ 
^^-ti:r[W]H#^|§Ji^-ti:§rir(Cj;!9hA69a, bA69-pl8 N hA69-p8, hA69-pl7 N hA69 
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Hgk^Z— £fcMbB26-H^SriSfi$ELfchB26-pl9 N hB26-pl5*3«fcU t 7|ctSfc^©hB26 

23e4 N hB26-pl9 N hB26-pl5<Z53SS»*^V^^^tM$tl6^TL#:^fgMb/c 0 
^^^^M^ttlf'iJiXTCOir^^fToTCo Phastsystem Cassette (AmerchamBioscienc 
e#M) SrfflV^T£*T£>fli£P^T?30 minfiifPhast-Gel Dry IEF (AmerchamBioscienc 



[0138] 20% Glycerol 0.95 mL 

^UQzR 0.95 mL 
Bio-Lyte 7/9 (BioRadttM) 10 u L 

Bio-Lyte3/ 1 0 (BioRadiiM) 1 0 n L 



Pharmalyte 8-10.5 for IEF (AmerchamBioscience£hM) 80 /j. L 
[0139] I^Pb^VW^MV^TPhastSystemCAmerchamBioscienceii^^^^l^T^^n^ 
yJ^X^MM-Wi^^o f-^/WSStep 2WVW-»lbfc 0 pl-v"— ^7— i:LT^ C 
alibration Kit for pl(AmerchamBioscience%hM)^rf^ML-7to 



[0140] 


Step 1: 


2000 V 


2.5 mA 


3.5 W 


15°C 


75 Vh 




Step 2: 


200 V 


2.5 mA 


3.5 W 


15°C 


15 Vh 




Step 3: 


2000 V 


2.5 mA 


3.5 W 


15°C 


410 Vh 



[0141] W.W&<Otf;Vl&20 % TCA-CH^Lfc^, Silver staining Kit, protein(AmerchamBi 
osciencefti^ffllV ^ryh\Z.m^fhX\^^nY^— MzM\^&gk&&?f*2lZ. a 

[0142] &&&&£Xf&&VftKWkA69ffift<D& :: e#''('*?*- > fcM£B26feiffc<D/fc^V^ 

hA69a/jN^e^^— &1ft8.8'T*foZ)<DKftLX* &^L-fchA69-pl8#S#\j8.4, hA69-pl 
7^^8.2, hA69-p8riS$j8.2 % hA69-pl6ri5$J8.1T?fe^ 9fe^^«tt)ft^:#?I0.7^>^S 
&(DM&tt J *°tZ>^b&X*%1Zo tMbB26*^V^^|W)^i-, 7fe5«OhB26-Fl 
23e4^^9.i^fe^(D^xtbT, Bic^LfchB26-pl9^t)9.3 N hB26-pl5;aS$J9.4"T?fc!9 
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H7h^B£M$ccDH12, H23 N H39, H43, H105O^®T^/HfcS:«W6*I^3fe^i'Srt 

[0143] CHJfeM5] fcrn^fcWkfofotDm^^^v^h^y^—fttir 

[0144] #^:ProPac WCX-10, 4X250 mm, (Dionex) 

^KrfS : A: 10 mmol/L NaH PO /Na HPO , pH 6.25 

2 4 2 4 

B: 10 mmol/L NaH PO /Na HPO , 500 mmol/L NaCl, pH 6.25 

2 4 2 4 

#fE31f : 1.0 mL/min 

i^v^i/h: 10 %B(5 min)^(40 min)^60 %B^(5 min)^100 %B (5 min) 
^ffl:220 nm 

[0145] ^&m&£Tf&mVfc5m(DWkA69fcfc(D^ff^-- (D^W^^m4\^ * 
Hi:^^irJ ? ^^Lfc3fficDth^B26^#:cD*^V^-- cD5>W^^IH5^^Lfc 0 
^efc^tMkA69^f$©;}^e^V^— ^thfbB26^#:(D*^V^— ©f*#B#P^fi^ 
^25 minftjft-efeD, Mtf^V"^— ^LT B "Itlttfelfr©^ 

m<DififobikmisXt°— ^(D^mtmm^fi, ^cM<Dm^i^^nwmtm22A 

min, ^21.2 min, $120.2 minWS<ftofc 0 ^Wc^S,&£_h#£-i±5Sfc^£r 
^fofctbfbB26^f*%^a^(D^#:^i:b^bTt 0 ^-^(D#if]^||^§tL, %C$£<D%t 
^#W*#B^MJ28.4 min, ^J29.4 min^<^ofc 0 ^^f^^TSl^LTc 
^M^»H12, H23, H39, H43, H105(DMffiT$y&<D'gM&)K%C&'$-Z)Zbfc£-o 

Xy 2wm(Dffift<Dmmnffi& : £fcu ^tii^^wmm^mt^^b^m 

X&Z>^bfi^£thtc 0 

[oi46] mmm4i,z.$3\,^x%m&tifc^m&fc£z>by ^mcohA^s^^^— b^m. 

^(Z)hB26-F123e4*^V^^-ttpI^0.3(D^^fe§^Sp]^(Df^#B#Btr^«^^25 
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minWikX^^MX^t^t^ (®9) N ^Bic^(7)hA69a^^V^— thB26-pl9 
W^F3ffi3Amm(D^XftM£fcX$5V, ^^"ehA69-pl6^hB26-pl5«pI^1.3(D 



[0147] [HJ60IJ6] Hic^L7ctMb— fi#St4felf*(D^@?St±|?fffi 



L/c2#|g(DfcMb^f£H§|(hA69-p8, hB26-pl5) £fcMbU£(hAL-F123j4)£:$8^$ 



-7— 



[0148] jfc^^Ajfe^©«@|IS:— SW^tt^^^JliEi-SaiKfed^^Sytft^^ Fact 

or vmx&itm&m^tdmik4km&hvi^7?x^>i&jR (aptt) i^-rsi^ 

#:(7)f^^=^LfCo liS* ftWkM (DifCfcWIfc 50 At U Factor VIItf:£;JlnJJ| (Biomeri 
eux) 50 /i L&tMPTTf^ (Dade Behring) 50 At L<^^^£37^T?3#flfl;trai&Ufco 

ii@Si^«20 mM^CaCl (Dade Behring) 50 At L&W&^fc^MTL^bK^T^ 

2 

£i£fco CR-A(Amelung)*SgSK$tl/feKC10A(Amelung) 5^fcl9^iai - S*"e<?5^FW 
[0149] Factor VllllK%.lk&<Dyfeffl$$ffl&0 %, lESl&L#CO^@Bf W^rlOO 



&&ift.<D Factor VIII#^tt(%)^» tH Ufc. 



[0150] ?gttM^^06^^b7c o Bis^»^:^b7ctMb— m&m&fiLmz, 



[0151] [HJfeM7] CDR^a£^b7ctM^f*^§^f¥ffi 
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7\Z7jk-tt$3V, 7^Qfe^cD^Cft:(hA69a / hAL-F123j4) <Z)^S^te8.91?fc3<^;^U 
T, B^irCf* (hA69-N97R / hAL-F123j4) J3:9.n?fo!9 % CDR<£>T5/Ifettlfcfc38l ^ 

"t" 5^^£14£rffPf[ffiL/c 0 Coating buffer (100 mM sodium bicarbonate, pH 9.6, 0.02 
% sodium azide) "CI fi g/mLiH^r^L-7cFactor IXa /3 (Enzyme Research Labratories) 

Tlvl Tlvl Tlvl 

£r N Nunc-Immuno plate (Nunc-Immuno 96 MicroWell plates MaxiSorp (Nalge N 
unc International) ) t^lOO n L/weirC$H£f| % 4 0 CC— Ife-Y^a.-^— i ^3^bfc Q Twe 
en (R) 20Sr^t?PBS(-)-C3HIt5fc#^ N diluent buffer (50 mM Tris-HCl, pH 8.1, 1 % bov 
ine serum albumin, ImM MgCl , 0.15 M NaCl, 0. 05 % Tween (R) 20, 0.02 % sodium az 



ide)Tplate?r^^^20tP^blockingb7t o Buffergrf^^ diluent buffer^^fXbfcW 
JffitnC^SrlOO /* L/weU^PU ^ta^l^ra^^'*— */s>'Vtto Plate£3HI$5fci#- 
tJL diluent buffer^l^OOO^I^bfcT/^y^^T^^^IIi^^-^^IgG (Bf 

OSOURCE)Srl00iuL/well^PU Sii.'Cl^FW^^a^— i ^3>-L7t 0 Plate£r5[m 
?5fc*§M^ l§feXSf (Sigma) £rl00 m L/well^TJPU ^^SO^rV^^— Z^al^Vft 
o 405 nm(^f{®655 nmM^ttSSttS^Microplate Reader Model 3550(Bio-Rad La 
boratories) *C835£Ufc 0 ^CD*^ 08^*t"i:*5t), ^®«#3r^l"fc£-f£5fc#>^ 
CDR^^Ufc^f^^tuO^#:^IWI^cD^^ffi^U7c 0 d<^J;5^ffi® 

[0153] CHJSM8] tML— m#St4PF^f*(D^^|?tf 

3z$cg£<DtfifcbL>X , ^im^U^gtf*:^*5V^TfcHbA69-H^-eft>ShA69a, 
^B26-H^-T?fe5hB26-F123e4^tMbBBA-L^-efcShAL-F123j4(jSa^J#-^:5)Sr 
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&5hB26-PF^tMbBBA-L§^&5hAL-s8(Ifi^lJ#-^: 17)£rffl^T, tMb~fi# 

[0154] ^^^^tb^-m#M'[4^^^tbft-m#^ttPF^^^If^^09> 010 

Ifb, hA69-PF /J^e^V-^— „ th{b^fi#^t4PF^f$, hB26-PF /j^^V^^O 

7h 0 ^Opj^^Amicon Ultra, MWCO 10000 (Millipore) {^531^11^, 20 mM sodium 
acetate, 150 mM NaCl, pH 6.0^LT— W§fftXW&X St^TV \ aSSSU^tr^T o7h 

o 

[0155] ^f^iSLfcft, HJfeM4t^i-^fi«oT^m^m^Iij^To7c: 0 

IS^tLfco tMbA69-PFfetft:(D^^V^— , tMt^— fi#^ttPF^ft:, tMbB26-P 
Ffei#:(D*^V^— cO#ft^f^7.9, 7(^8.6, $j9.2T?fct), tM^A69-PF#L#:cD* 
^V-^— (DtHt— fi^^ttPF^f^S^cD^tt^O.T-Cfe^, tHbB26-PF^L#: 

[0156] o<3VT, ^*M6^^t-^*^^oT|fMbfc— m#mttPFfei#:0^@?§'|4 
<B¥fffib/c 0 ffjizfi Lfcknobs-into-holesS#f ^IJffl LfcIgG4^3tf^£ffl V ^T^ll 
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26-F123e4(EM#-^:4), hAL-F123j4(IB^lJ#-^:6)^^^§— fi#M'[4^L#:, ff 
Mbf-— m#^ttPFfeif*^|W]D^^fgi^^^, knobs-into-holesS#f^lJfflbf-Ig 

WW^^mi2\^Vfc 0 Knobs-into-holesiS#f^lJfflbfcIgG4S^fS^^o- 

b/c— mwrnkPFfafe^mm^'m^mm-vfoV), ^mmm^mo^ H12, H23, H39 

[0157] tMb— fi#^t4^f^m«»^M5i: 

[0158] tMgG4(Dl?^MH^^Sffi^m^^i#M(-bTH#ISSM^^N^MlJ^2T 

fSf+Lfc^^— ^ffil^THf^SfS^PCRlltlU pBluescriptKS+-<^— ( 
JiC^) SrNhel, NotK^fe {^SM5g)TM^L/c-<^^—i^L7tpBCH4(IgG4^S 

^B26-HiI^f*(hB26-PF)©H#I^^fMJ^cD5'*MJ^IfiM^t@|i^^^-r5/ 
^IE^IJ(CCACC)^J;t/EcoRIig|iiaM^^i-§^ 0 ^^^^NheIfIitIE^J^^"-r53 
'^MJife^IB^J^^^— ^fflV^TPCR^fV\ #fe;ftfcPCR0^£rEcoRI, Nh 
eK^^Sfi^-emYb, IWIttt^EcoRI, Nhe\XmikVfcpBCH4l^AVX^jmn^ 
tmigffim%TMffiVfc 0 ^U/ctMbA69-H^^^— ^EcoRI, NotK^nS 

mmxmiki^, ih^ecori, Notixmiti^fcm^mmmu^^— pcxnd3^ 

[0159] -fc^??— pCXND30f#^(Z)riit^^oV^T, KTi^5„ DHFR- A E-rVH-PM 

i-f(wo92/i9759#m) (DtftfoHmmfc^t^??— t-rztM^ ®mmm 

EcoRI, SmalgPfi^MfbU, s<??*- %(D7^^\JzM EcoRI-NotI -BamHI adap 
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tor(^f@jdt)3r:?P — — >^b7b 0 Z.<D'<?-?—&pCH01b'fo£sl,ft 0 pCHOKDDHFR 
5l'K J f-38iaifBfSfcSrpCXN(Niwae> N Gene 1991 ; 108 : 193-200) (D$lJP£g|JitHindIII$|$ 
fifctel^P— ^yutt^?*— £pCXND3^£bfc 0 ^> f^b^th^B26-H#l 
tftft:^**- SrEcoRI, NotK^t fc^igat^tB-fbU l^it^EcoRI, Notl-CM-ffcUfc 
©^JNaflSffi^^-^^^-pCXZDl^n— — ^b7b D pCXZDl^^— {i P CXND3 

—•CfcSo fcMfcBBA-L^gtffcChAL-AQ, BB?!J#-J§-: 18)<7)L§|^T^B^5' 

wigpfi^i-53' ^5ffi«sis^j^taM^^^^-y=f^^i/^K^fflv ^tpcr 

Sr^fV \ #? 5 tX7tPCR0^^thkappail^^'M^^ s pBluescriptKS+^<^^— l^f A 

^>-^bfc 0 Tfc.^??^- pUCAGtt, pCXN(Niwab, Gene 1991 ; 108 : 193-200) ^rffflJPE 
g#*BamHIT^HbbT#ibix52.6 kbp©ISr>T-^pUC19-<^~ (Jf(#ifefr) ©ftJPW 
UfBamHIfMi^iS^U ^n— ~>^b7b^^— -T?&5 0 Lil^rpUCAG^^n— 

[0160] ^^^^BISWC0^S^fi^:^>J;5^bT^To/c 0 GenePulserll (Bio-Rad) 3rffll>fc 

7bCHO*Sfl&(lX10%J§£/mL)(7X>.75 mL£^^bfc&<Z)£^ii^lO#IW^*PU =*r 
a^5/h^bfc^^l.5 kV, 25,a FDtf^S^T^/l^Sr-^&fco ^?&^T10^M 
CO]B\^W\?£\V)'ik, ^UfhvtfU— i/3^%±M&tLfcM%&%:, HT supplement (Invitrog 
en)^lf§MS"e^tfCHO-S-SFMIIl:S L ite(lnvitrogen)40 mL^^^bfc 0 lU^COi^ffi 
flOf^^^^^b, 96^;n7WMffl^V— M-lOO^L/wellT^b/b CO 

2 

>^^<— (5 % CO )~C240#P^#ie> Geneticin (Invitrogen) £:0.5 mg/mU Ze 



ocin (Invitrogen) Sr0.6 mg/mL N HygromycinB (Invitrogen) SrO. 4 mg/mL{ZL?£&Xo^^ 
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[oi6i] mm^mwt 



_b?f fr^PWlt^-yyT— (20 mmol/L Sodium Phosphate buffer, 1 mol/L NaCO^^F 
llrfbL-ZcrProtein A Sepharose Fast Flow^^A (Amersham Biosciences N 50 mml.D. 
X9.9 cmH. = 194.3 mL-resin)^^Pb, ffi^ffi^y77-l (20 mmol/L Sodium Pho 
sphate buffer, 1 mol/L NaCl, pH7.0), &c&ffl/<"yZ77—2 (50 mmol/L Sodium Aceta 
te buffer, pH 6.0) XffifrVtM mmol/L Acetic acid&fflV^T^ffibfco 
%k\Z.WbK20 mmol/L Sodium Acetate buffer, pH6.0^3f§#lRL/c o 
[0162] %btifcW Mt^^^Solvent A (20 mmol/L sodium Acetate buffer, pH 6.0)X^W 
itl^fcM^^K^i^y^X^SP TOYOPEARL 650M#^A (MV— > 26 mml.D. X2 
2.3 cmH. = 118.3 mL-resin)^^Pbfc 0 ^T^^i"J;5^^^*5 J;t/GradientT£>t 



[0163] Solvent A 
Solvent B 



Flow rate 



Gradient 



20 mmol/L Sodium Acetate buffer, pH6.0 
20 mmol/L Sodium Acetate buffer, 1 mol/L NaCl, pH6.0 
10 mL/min (113 cm/h)^ffiH#<D^5.3 mL/min (60 cm/h) 
0->15%B Step wise 3 Column Volume (CV)il^ 
15^22 %B gradient 2.5 CV 
22^30 %B gradient 6 CV 
30^100 %B Step wise 3 CVilM 
[0164] ^m©IS*> 013^^J;5/=c3*(Dt o -^^ffl^ Mitffl^ffl^^A^jl 



[0165] mmmo] gfe^ufctMb— mmm^m^mmw 



7?feo/c 0 hA69-PFLi:hA69-KQ(7)J;5i- BT^^^(7)T^yi^Sa^iJ^^^F^7^oTV ^ 
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x-b, m^m^m^^^mvxmm^f^i^x^x^mma^m^^^t 

[0167] [HffiMll] t^^vf^U^W©^ 

11-1. tMgG2^f*H|i^^M^3te^-(D^n-^^ 



cDNAWrfi t%1m<Dtcib iZ.50 ul L<DfiLi&ffl. (#1 At L<D20 At M K62^-Y^— (5' cac c 
gt etc etc age etc cac caa 3'/ / BB^'J§"^":22) K&Z^f^y^^ — (5' gtg gca etc att tac 
ccg gag aca 3'/IE^J#-Ph 23) „ 5 u LOMTC Multiple Tissue cDNA Panels (periph 
eral leukocytes) (Clontech) , 4 At LCD5 X Prime STAR Buffer, 4 At LCD2.5 mM dNTPs 
N 1 At L(£)PrimeSTAR HS DNA Polymerase (|^,_hTaKaRa) ) ^I^U PCRfc#fjUfc 0 
PCRti, if— ^/V-y-<4?*7— GeneAmp PCR system 9700 (Parkin Elmer) ^rfflV^T, 98 
°C-C25>^*P^#, 98°C 10#\ 60°C 5#\ 72°C 2 mind^Jfc5SlSSr30 cycle^TV\ 
^^^72°C-eiO minj!jambfc 0 PCR#, Rfcm&l% T13v— xyvi^«^^Sj^#t^ 

7C 0 g R*J(Df--YX(^1000 bp) ©i#^gir>f ^QIAqucick Gel Extractio Kit (QIAGEN) 
tTi#iP^f!Si©*fe«otilL, ^«7K50AtL-e^t±iUfc^, i#(frMKff>r 
(D^^^A (Adenosine) ^#Jp-rSfcJ6r-Taq^tffi^*3r^o^ 0 r-Taq&tJUL #*b 
^7^±#ifiSiff>t^rl0 m LCOrTaqSJ^^d At L<D10XrTaqSJ£?§^> 1 At L(D2.5 mM d 
NTPs, 1 n LcDrTaq, 7 At LcDiifEtf tMI>r>f ) ^72 o C"e30 mini%UVfc 0 r-Taq^Lffib 
/clWr£rpCR2.1-TOPO vector (Invitrogen) -^n—^^U iSKSB^J^^Lfc 
o #DNAif>f (^i^SSE^lJfi, BigDye Terminator 3.1 Cycle Sequencing Kit (Applied 
Biosystems)£r£§V\ DNAv 7, — ^^yf~ — ABI PRISM 3730xL Genetic Analyzer (Appl 
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ied Biosystems) IdT, ^#|fe^#fHic0^fet^V ^^bfc 0 
[0168] ^r^Lrhii:SIE^lJSrAccession.No.BX640623iit^L, HfKL/cX^/^ia^J;^ 
^oTV^^^{-±PCRiii|igB#^#A^tLfc^M^%^L, Quick Change Site-Directed 
Mutagenesis Kit (Stratagene) Srffl V ^TT^/gtB^^HT V \ BX640623<Z5T5:/S£ga 
?IJ£IHC|B?IJ^&6<£5^3fe^L'fc 0 Quick Change Site-Directed Mutagenesis Kit (St 
ratagene) nm^mmmZMC0^m^£^Xft^fc 0 Zbi^ tMgG2-H^^^J^ 

(D2T57g^(AlaSer) tfS0J RBB^Nhelf&tlfeia?!! (GCTAGC) \Zt£% Xo\^M^fc a 

[0169] 11-2. ^Zf?7XM&:tfLi$<D$&&^?-?*-ffi%& 

tMbPM-l^f^cDHllRT^Ig^itMgGU tMgG2, tMgG4<Z5^lH#l^^« 

^4#fF3tfi£ (Sato K et al, Cancer Research 1993, 53: 851-856) Jd^^frLTl^th 

^sia£ij^Mift^if^ia^^i-5^ 

helfgagB^JSr^U 3'^f«»IB^J^M^]^^y=f^V^K?:ffiV ^TP 

CR^TV\ #fc;ftfcPCR04^fcHgGl-H#^StS^(Sato K et al, Cancer Resear 
ch 1993, 53: 851-856 #BS) i^pBluescript KS+^^— (TOYOBO) t#A£*l/CV> 
SpB-CH-<^— (C^n— ^V^Lf- 0 H^W^IM^^^SIg^^^bf-HilitfH 
^-Kf/t^^hy j3 T^^°n^— (Cj;Df§m^$[J«fl5pCAGGS-<^— ( 
Niwa et al. 1991 Gene, 108: 193-199) ^#Ab/c 0 PCRif tlLfctMbPM-l^ffccD 
H#l Bl^^it^^tMgG4^^1»{5^- (WO 99/51743#ff0 *3 
11-1 -CfF^Lfct MgG2-Hiljtf5^-©5'7^^(DNheI^^^bTpCAGGS^<^— 

[0170] l^fcfcMbPM-l^ftWL^W^S^ 
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?Tfcbkappa^^Sfg^^ s pBluescript KS+^^— (TOYOBO) ^ff A£*VCl ^5pB- 

7C 0 BsiWIIEM^J;^tb{bPM-l^f^(DL#l^^J^irthkappa#l^^«^ig^b 
[0171] 11-3. ^?7^4^ViyVfrifc(D$&m 

£B#3ft^HEK293H^(Invitrogen)£rl0% Fetal Bovine Serum (Invitrogen)£ra if DM 

EMig±ft(Invitrogen)^i§$lU 5~6 X 10 5 f® /mL<D&fflJ|£^Jg^^;f 

^{WMlO cm, CORNING) cD^g-^V^v^-MO raLfoit-^CO -Y^df-a^— ^ 

2 

— (37°C, 5% CO ) faXSifcig^lstcm^ iM£rS£3ll&*U CHO-S-SFM-Il(l 

2 

nvitrogen) J§±&6.9 mL^^Pb7c 0 1 1 - 2X*MM^fcy°7^VDNA&m >ri^T^ 

J;5(-#^^^#:^mffl^M^^yyK^^^ffl©^l^(^ff-13.8 
At g) %MW~sfc 0 

(1) L||^Ja-<^^— 6.9 Ai g N IgGl-H|i|§Ja^^— 6.9 n g 

(2) L#l3§?fi-<^— 6.9 /z g N IgG2-HiI^?a^^^6.9 /z g 

(3) L§=^5^<^— 6.9 n g, IgG4-H$If§Jfi-<^— 6.9 /x g 

(4) Lm^^l^?— 6.9 At g, IgGl-Hll^^^— 3.45 /x g, IgG2-H$«^^^ 
—3.45 /z g 

(5) LfBSil^^— 6.9 ix g, IgG2-HlI^^^— 3.45 # g^ IgG4-H#J^§5P[^^ 
— 3.45 Ai g 

(6) Lm^Jt^-??— 6.9 u g, IgGl-Hg^iSi^*— 3.45 Ai g, IgG4-HgK3§^<^ 
— 3.45 Ai g 

[0172] "M&W^tfo^frl&l l± g/mL Polyethylenimine (Polysciences Inc.) 20.7 u L$5£.Z$C 
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HO-S-SFMIIi&jfi 690 n Lt^^XmM.lO^mW-^f'^^^'r^y^^M^ 
—SAL, 4~5H#^ N CO 4^*^— ?~ (37°C^T5% CO ) H~X*4^as<<— h-L 

2 2 

7h 0 -^tJL CHO-S-SFM-II (Invitrogen) ^±&6.9 mL^r^&LT, 3 0 RQ CO ^ydra 

2 

^—?—ft-vmmvtc 0 mm±m : tm^fcm, it^iit 0&2000 g> 5#w, 

LT#fflJi&£:l&*U £ibi-0.22 ^ m7^- MILLEX(R)-GV (Millipore) ^riiLTi^lif 

[0173] 11-4. iT-^^^N^y^Kfei^Olf© 

HJfiMH — 3^|Hife(^^'fe-C#^7t^F#±flt fcl00/i LcDrProtein A Sepharose 
™ Fast Flow (Amersham Biosciences) Srgfe&HU 4T^40#P^±^£J?il?nbfc o ^ 
<DMW&0.22 ix m(D7^/V$— ^7^^Ultrafree (R) -MC (Millipore) fc^U TBS 500 ^ L 
^T3HI?5fe#-^ N rProtein A Sepharose™^g(^100 ^ L(D50 mM 

pH 3.0fc®»LT2#IWi!MtUfc<^ feift:^m$-fr7t 0 Hfefc, 6.7/zL(D1.5 
M Tris-HCU 150 mM NaCF pH S.O^P^TcpfPb/Co #fetL7bfei#:^^f*^ttS!j 
^ffltLTPBSfC, DSCMJfeffl^LT150 mM NaCl^tf20 mM m%fcB.W0., 

P H 6.0^«i-^ri:-i:»f^B^L7c o TO^fi^tMgGl©H|i^^«^ 

G2{btMb^LPM-l^f$J , thIgG4©H#l^^f«^^i-^^#:firigG4{bt:MbfeiP 

[0174] n-5. -y--7?7xs^-7v*y}?&cfc(Dmmmm. 

11 — 4Ti#fc^#^^£ptl^$2 m L^:ND-1000 Spectrophotometer (NanoDrop) , 
§1^350^ L^^^JgffDU-600 (BECKMAN) fcjfcU 280 nnr^®)ti^£r$ij)g 

m50 mM NaCl^O20 mM W^WMtM, pH6.0£rf£JlL/c o 



[0175] (mg/mL) = m^tS. X -h 14.6 x 10 

[0176] [WJl 2] -^^^^^^y^K+TLf*^^W 

12-1. ^^^^N^IJ5/K*rLft:(7)#S^SM^cft ^£5^#f 
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[0177] ^^^ItM^lKj^^TOt^fTofCo Phastsystem Cassette (AmerchamBioscien 
ceftSO ^^^XSXTCO^MW^O min^ifPhast-Gel Dry IEF (AmerchamBioscien 

ce^) y /is&mmztto 

[0178] 20% Glycerol 1.5 mL 

Pharmalyte 8-10.5 for IEF (AmerchamBioscience^i^) 100 ix L 

[0 1 79] IHS \Jfc/f)V&¥& V ^ TPhastSystemCAmerchamBiosciencettM) K <t t) ^kTOXfxi^f 

7AT?«5cacSdSrfToyt 0 I^^VWlStep 2-C^/W£^&nUfc„ P Pe— ^LT, C 

alibration Kit for pi (AmerchamBiosciencelilKI) <lr{j!iffl L/c 0 



[0180] 


Step 1: 2000 V 


2.5 mA 


3.5 W 


15°C 


75 Vh 




Step 2: 200 V 


2.5 mA 


3.5 W 


15°C 


15 Vh 




Step 3: 2000 V 


2.5 mA 


3.5 W 


15°C 


410 Vh 



[0181] %Mtf$L<D>f TCA-CH^iLfc^ Silver staining Kit, protein (AmerchamBi 

oscienceiiM)£:fflV\ ^M^tt£;ftTl b=t— MZ$&t^83k&&1ft ofc 0 

[0182] ^mm^ IgG2^^im g G4^tb^PM-l^f*(D5>*f^m^E115fc^-r o 

^TO^i^^m^m^i*lij^^v>-C^^^Kc7)#tij^||^^tLfc 0 pl-^— 

gG2-fbfcMbPM-lSrt^dS**j8.9, IgG4{btMbPM-1^^^8.71?&9, W&fo&VML 
[0183] ^cgfc^ IgG2^tMbPM-lfeT:#:*5j;TJ«7(53fe^, IgG4tefcMbPM-l£rtft:<£>* 

^##^»JLfc#i^^>^^^^P^h^#:<D#S^Ji,*^^tMbPM-l/IgG 

2YbthPM-l(7>N^:/y5/Kfel#^9.2, ^3^^tHtPM-l/IgG4^tbPM-l(7)/^^!J 
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[0184] i2-2. ^^^^v^v^w-^m^^^^^Y^-y^— fttfr 

tHbPM-lfeif*, IgG2^tHkPM-l^f* N IgG4^feMbPM-l£rC#:, ^t^Ei^fch 

G^btHbPM-l^^rcD^^^y^K^^cO^Bt^^ffib^ 
[0185] ^7^A : ProPac WCX-10, 4 X 250 mm (Dionex) 

#l!rf@:A: 25 mmol/L MES/NaOH, pH 6.1 
B: 25 mmol/L MES/NaOH, 250 mmol/L NaCl, pH 6.1 
#ft31f :0.5 mL/min 

Jfyi/^-^h:25 %B(5 min)^(105 min)^67 %B-Kl min)^100 %B (5 min) 
$t {±1:280 nm 

[0186] m&mjt^-frfc^t&m, igG2it^xmgGMtwtPM-mPf(D^Mff^^mi7 

lZ7jkir 0 *H£feMbPM-lfei#: N lgG2>ffcfcMbPM-l^#:te£mgG4>ffcfcMfcPM-li5i 

fc(DQkWti$W£ : £tl : etl1fo60.2 min, 30.5 min*3 i(^30.3 minXhV, 

m^j;oT30^ii^B#pfl^^^Lfc 0 — jj, wm&m^vkWsfrbvmfimtbbti 

fcIgG2^tb{bPM-l^#:iIgG4{btMbPM-l^^(D^^H#rafi^^l^C^feo^ 0 

tfCfc, *Bfc^ IgG2ft:*3j;^E«, IgG4^tHtPM-lfelf*(D^mfeif*^Jf^ 
^^g|18^^L7t 0 *H^tb^PM-l^f*/IgG2{btMbPM-liTLf^(D,m^^^-& N 

*3J;t>\ ^B«tMbPM-l^f^/lgG4{ktMbPM-i^f*^|i^^^^^v^T, *g- 

0^^fi*B^tMbPM-l/IgG2{bthPM-l(D/^^y^K^f*^^43.8 min, Tfcgfc^ 
tMbPM-l/I g G4^tfPM-l(Z)/^^!J^Kfeif*^ s ^45.1 min*T?fct), -^Jh^ftltf)^^ 

X&&^b$^£tifc 0 



WO 2007/114325 



60 



PCT/JP2007/057058 



[0187] mmm3^y^^^^yv^m^m^>^m^^v^^^—Kx^m 
mm 

MMffll l-C#fetL7hirL#:^|^SrAmicon-Ultra4 (Amicon) Tittlf^EasySep (h^— 

ffix) 5 mM?^mmmm(pH 6.5) ^ust^sr^iiM^gm 

[0188] : Poly CAT A, 4.6 X 100 mm, 3/zm, ?Lf5l50 nm (Poly LC) 

#Srf@:A: 25 mmol/L MES/NaOH, pH 6.1 
B: 25 mmol/L MES/NaOH, 250 mmol/L i^^MJ^A, pH 6.1 
#it3li: 1.0 mL/min 

^v^^h^ %B(5 min)^(54 min)^65 %B->(1 min)^100 %B (5 min) 
t^tfcl:280 nm 

[0189] — [eH^o^t^JIOO - 200 /z g^SAL, *2jt^tMbPM-l#Lf4^ ^E«fcMbPM-l/ 
lgGMkWkPM-l^P^X/^yViyhtfLfo* IgG4^tMbPM-l#L#:t 0 — ^Sr^^i 

^LTAmicon-Ultra4 (Amicon) ^it^EasySep (R— *fl) ttAL, ^ttSO^ffi 
£L"CPBSfc, ^fc, DSCrlU^ffii:b-C150 mM NaCl^tp20 mM m^W0fm. pH 6 

[0190] #acDH^^^«^o^#:^pIfitcD^5i7-^>^cD^S'« 

plfficDm^S^^>^©H^^^^tM^6^i^J;D-M#S'l±^f*^^ 
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[0191] mmm^ ^y^y^^y'vyvm^^mm^mm^mn^m 

[0192] ^M&M%faW}fe&,J : CDb$5 1 Qff'ofc 0 Phastsystem Cassette (AmerchamBioscien 
ce^M)^:F^\/^XSkT<D!S^MWV30 minf3c£fPhast-Gel Dry IEF (AmerchamBioscien 

ce*±M) y /iszwrnzitfto 

[0193] VJQtK 1.5 mL 

Pharmalyte 5-8 for IEF (AmerchamBioscienceliM) 50 p, L 

Pharmalyte 8-10.5 for IEF (AmerchamBioscienceli^) 50 /z L 

[0194] 0pL^^V^SrfflV^-rPhastSystem(AmerchamBioscience1 : ±M)t-J: I 9J^T<Z?^ o ^^ 

yJ^X^MM-Wi^ o/c 0 if-i^/W^Step 2X^M^MVfc 0 pl^—^J—tVX, C 
alibration Kit for pi (AmerchamBioscience%hM) ■Sr'KfflL-^io 



[0195] 


Step 1: 


2000 V 


2.5 mA 


3.5 W 


15°C 


75 Vh 




Step 2: 


200 V 


2.5 mA 


3.5 W 


15°C 


15 Vh 




Step 3: 


2000 V 


2.5 mA 


3.5 W 


15°C 


410 Vh 



[0196] W-Wik(Of M~i20% TCA-CHI^Lfc^ Silver staining Kit, protein (AmerchamBi 

oscience%t$9£rffll\ ^yM^f^tVCV^^nh^— MzM^B$k&&'fJ o7c 0 
[0197] f^7^^^y^m#:MSlp B p©M^S21{c^t 0 

[0198] mmmi^y-y^yy^y^yv^w-^m^u^mm^m 

15-l.thgpl30|§J&BaF3£fflMc, fchgpl30/tHL-6g^^*3S^BaF3£BI£$cGD 

IL-6^#ti^ttt^-riffl«^#67^^fc, Sk-TKm-rtteV, thg P 130^^L 
fcBaF3$BJB&^<D^7;£ffofc 0 

^^:thgpl30 cDNA (Hibi^, Cell 1990;63:1149-1157 (GenBank # NM.002184)) 
^PCR^J^if^SU pCHOI (Hiratab, FEBS Letter 1994; 356 : 244-248)(7)DHFRjt 

2ZeoK?n— j^I^U P COS2Zeo/gpl30£r#||gb/c o 
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[0199] 10 u. g<DpCOS2Zeo/gpl30£PBS(dBI^LfcBaF3&BJJc3 (0.8 x 10 7 cells) ^H^U, G 
ene Pulser (Bio-Rad) £ffil^T0.33 kV, 950 n FD(D^MX^/^^tlUx.fc 0 ^-U^h 
ntf?— ^3>-^S^J;^{S^^AL7cBaF3&H#3£r0.2 ng/mL<7)mouse interleuk 
in-3 (Peprotech) , 10% Fetal Bovine Serum (l^TFBS, HyClone) £ra"t? RPMI1640i-g 1 
*fi (Invitrogen) T?~ Hi^ti^L, 100 ng/mLcDhuman interleukin-6 (R&D) % 100 ng/m 
L ODhuman interleukin-6 soluble receptor (R&D systems) £5 £1^10% FBSSra t?RP 
MI1640^iffi^P^Til^U, thgpl30^^BaF3^J!S^(J^T> BaF3/gpl30) ^az: 

[0200] 15-2.^^^^^^yy^K^f*^^ltMp n p®tbIL-6cp^P^ttl¥ffi 

IL-6^#ttii?lt^i-BaF3/gpl30^fflV^T, J^Ti-^l - ^^ IL-6^fP?£f££ 
fPffibfco iltjgSLfc^&^fcMbPM-liftfts TfcQfc^/IgG^btMbPM-l-^:/^^^ 
^^y^K^fttimgG^btMbPM-l^if^^lO # g/mU£&5£5^10% FBSSr^t? 
RPMI1640^#fiLfc o ^(D^^MV^T#|^^i:b3, ^f+7^iJ(D#f^£rMMU 
96well-plate (CORNING) (Di§-well^50^LT^5>ffib^o t^^. BaF3/gpl30£rlO% F 
BS (HyClone) ^t^RPMI1640J: ; g : ±-fe-C3[lI-}5fe^i-bfc#^^ 5 x 10 4 cells/mL^5J;5 iZ. 
60 ng/mLc7)human interleukin-6 (TORAY) , 60 ng/mL <D RT^tttML-6^:^fr ( i 
f±M ifp) *5«tTJ ? 10% FBS^r-a tpRPMI1640i#±fi^^V^L, ^well^50 n Lfo^ 

Vfc 0 th^T^t4lL-6^^#:(Yamasakib N Science 1988 ; 241 : 825-828 (GenBank # X 
12830) ) (Dl# g ^344# g ©H/i^- Kl^lt^^CHOlTO^Aia- 
i§#_h?f frhWML-XMML-fCo 37°C, 5% CO ^frfC\ 72H#Hig^U PBS"C2f& 

2 

fc^^UtWST-8i$2£ (Cell Counting Kit-8, tt^^tt^f-^^W^EBf ) £20 u U 
well^P^, E^^SUNRISE CLASSIC (TECAN)<SrfflV^T450 nm(D^^:S 
^620 nm)£r?UJ^L/c 0 2ff£fWi#ilU^ #S450 nm«^ (#M*620 n 

[0201] ^©IJI, 022^-T^*5"9> frMffiM^tt&mWkPM-mfc, 7^QSC^/IgG4 

lfei#:»Mp n p(bulk)i:cpfP^t^^I^T^ofc 0 SX±£<9, ^^^A^hy^ 
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[0202] ^mm^m^m^xn, y$swt<Dm.mki>*'j>wcc£<, ^mm-mmifevk) 
mm^m^mm^xmm-r^t^m^^fcib, mmffntvx-m^m^ 
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[10] |gl(D7Ky^W:£J;tJ^£2(D7Ky^:/^K^^ 
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[11] Ig(a) <D$@£&K Sll^y^WO^^*^ ^2O/Ky^°^KC0^# 

[12] FrufHmi^*°y^W33£imfH^2 



[13] Bfjia#fi#^ttfeif^\ mm^mm^t^m^cD^v^^^^ mmm 

[14] lt&fam^y^^-K&j^ii^ 

[15] BfjfBBl^^y^°^K^J;U ? B20^y^^K^^m5fi^^^^^sv> 

[i6] mwm^m^Mm^m^igGitigGA^ x«> igGiagG2-?&§!i ^ 

15^f5«c»^fe 0 

[17] SijfE#fi##lt»f*^ -fi#Mt»#:-t:feSffl ^iI10^|E*Sc<Z)^ o 

[is] m^mio^mm(Djjm^mmT^j:m^^m^m^m^(Dm^m 0 

[19] fff*^18^fE«4(D^a^J;i9M3t$^5#fi#m'^f*o 



[20] mi(D^y^ o ^K^J:iJ ? m2(D^y^^K^^#M#Mffi^f*T$?oT N mi 

M^c^*3it6Kabat^-^^y^^J:5l0fi, 12fc 23fi N 39{i, 43fi*3 £m05{icD 
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[21] 



[22] 



[23] 



[24] 



[25] 



{iL, 203{i N 214(&, 217£u 233fxu 268{i, 274fi N 276{£, 297{i, 355fi, 392{i N 419 
^^fg^^tfSKabat^^y^l^iSlOfi, 12fi N 23f£, 39fi, 43(^*3^1^105 

{±(DT^ymmM, ^u<«, f^mii^^^*3^6Eu^-^y^i'j:6i37fi, 

196{i, 203{£, 214fi, 217-fi, 233{i N 274{iU 276{i, 297fi, 355fi, 392fi, 

419fi, 435iiL(DT^/m^^hmt£tL&s ^^loOTVtai^, fufSH 

l©*°!J^fK(^^51«^ii«^±t;/f/c{j;iIt»Jt(^fcv^ 

(b)UvV(Kh T/V=¥^(R), t^^>-(H) 0 



iK23^fSft(D 



[26] 



iufE^i^y^^K^tm^ 



II 2 3~ 2 5 (7) V ^-f thj& * 1 II ^|E*Sc<Z> #fi#Ml#Lf£, 



WO 2007/114325 67 PCT/JP2007/057058 

[30] ff^^23~29(DV^^^l^^fSftcD#M#M^fteJ:^|S^^^f^§ 
[31] ft^«23~29(DV^^ i l^^fSttcD#M#mt»f*^«^i-S^ 0 y^ 0 ^K 

[32] ft^3i^feft(Dt«w-r5?t^*sj^o 

[33] ft^3S32^fSic^^^«Sri#*-r6Xm, M*tii^^y^ o ^K£r0i|X 
i-5XfM^tfff^23~29»V^tb^^l^^fEifecD#m#Mf4^#:»S^ 

[34] BlO/Ky^°^K(D^M^^^TcD (al) ~ (a7) ©V >T tl^KUM^T^/m 

nmfrhfry, m2<Dm^^v<D^mmw£XT(D (bi) ~ (b3) cov >t tu^-SB 

gcOX^SffiE^ib^ M3<D7$V^<7°^V(D^mni&&£kT(D (cl) £fcfi (c2) 

^f3^(DT^7M^J^^^5ff^il25(cfHic»#M#^ttfei#:: 

(al)IE?lJ#-5§-:7 

(a2)IE^(J#-^-:8 

(a3)IE^J#-^:9 

(a4)|B^J#-^:10 

(a5)@B^J#-^-:ll 

(a6)IB^J#-^-:12 

(a7)BE?!!#-^:13 

(bl)IE^lJ#^:14 

(b2)SE^lJ#^-:15 

(b3)IE?lJ##:16 
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(cl)BB?IJ##:17 
(c2)SE^iJ#-^-:18 



WO 2007/114325 



PCT/JP2007/057058 



1/17 



[mi] 



60 



55 



50 



& 45 




BBA 



fcMbA69/fcMbB26/ 
tMb BBA 



1 



10 



WO 2007/114325 



PCT/JP2007/057058 



4/17 



[04] 




oo 

CO 



CO 



CO 



CSJ 
CO 



CO 



00 
CSJ 



CO 
CM 



CM 



CM 
CM 



CM 



00 



CO 



CM 



LOOLOOLOOLOOLOOLO 

QQoooor^r^cocomin^t 



LO O LO O LO 
CO CO CM CM <i— 



O LO O LO ^— 



AU 



WO 2007/114325 



PCT/JP2007/057058 



5/17 



[05] 
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[08] 



e 1.6 



1 



1 > !2 



1. 0.8 
* 0.4 
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[09] 
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